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EVERSTICK 
ANCHORS 
lead the 


world 
in anchor sales. 
WHY? 


EVERSTICK 

Anchor Co. 

St. Louis, Mo. 
U.S.A. 
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Open 
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: DRY BATTER! 


Red Seal 
Dry Batteries 


Longer More Efficient Service 


There’s a ‘Make Good’’ Guarantee 
Behind every Red Seal Dry Battery. 
MANHATTAN ELECTRICAL SUPPLY CO., Inc. 


Chicago New York St. Louis 
FACTORIES: Jersey City Ravenna, O. 


San Francisco 
St. Louis 


American Steel & Wire Co.’s 


W&M 
ee 
elegraph 
Wire 
Strand -—sres we 
Pole Steps 
Descriptive literature—free 
American Steel & Wire 


Chi Compan 
New 1 ork y 








CEDAR 
POLES 


Wire or write for 
delivered prices 


NATIONAL POLE CO. 
ESCANABA :: :: MICH. 


128 Broadway, Rew York 
1844 Summit Street, Teleds, Obio 
Riaite Building. See Francises 














The STEEL WING 
ANCHOR 


This is the anchor you will 
eventually use. Made of 
drop forged open hearth 
steel, hot galvanized. The 
steel wing is so designed 
that it cuts the earth easily. 
No moving parts—no ad- 
justments—no creeping. 


Ask your jobber. 
HUBBARD & CO. 
S PITTSBURGH, PA. 


The Hardware makes the Line— 
Hubbard makes the Hardware. 























Telephone Cables 
ALL SIZES AND CAPACITIES 


Hard Drawn Copper 
Telephone Wire 
Galvanized fron Tele- 
phone Wire 
Siemens-Martin and 
High Strength 
ress Strands 


AMERICAN ELECTRICAL WORKS 
PHILLIPSDALE, R. I. 
CHIGAGO—112 W. Adams St. 
a 
BOSTON—176 Federa St. 








SECURITY CONDUIT RODS 


cannot buckle or uncouple 


@hwres- in the duct. 


They are light in weight and long runs are easily 
handled. They joint and unjoint readily and 
quickly. 


SECURITY couplings cannot come off. They are 
made of malleable iron and are swedged on very 
tightly at curved places at ends of rod. 


Security rods are inexpensive. 
Write for SECURITY Bulletin No. 6 


“~~ The F. BISSELL COMPANY 
226-230 Huron St. Toledo, Ohio 

















i ORT\Y/AYNE 
PRINTING YY ComPANY 
FORT WAYNE, IND. 


Printers and Blank 
Book Manufacturers 


Write for Samples and 
PricesonI C C Forms 


Ours Are the Best 


TTHEWS SCRULIX ANCHORS 
a can be standardized fer all strains 
up te 10,000 ibs. Ask How? 
ARMCO—® @-RODS 


r 








book 
W.N. Matthews & Bro., Inc. 
St. Louis, Mo. 

















LEICH MAGNETO MULTIPLE SWITCHBOARDS 
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480 Line Magneto Multiple Switchboard 





MAGNETO vs. CENTRAL BATTERY 


In the growth of every telephone system giving service to 500 or more subscribers, there comes a 
time when the question of changing from magneto to central battery operation must be considered. 

The furnishing of good telephone service to from 500 to 1500 subscribers is an impossibility with 
ordinary magneto telephones and transfer switchboards which heretofore have been offered, and the 
installation of central battery equipment is too expensive to warrant consideration. 

To bridge this particular gap, the L-E Company offers an improved magneto multiple switch- 
board which, used in connection with the Leich Automaphone, will make possible, at reasonable rates, 
the class of service demanded. 

In considering the purchase of a switchboard to handle the telephone traffic in a town of from 
2000 to 4000 population or to from 500 to 1500 subscribers, the most important points to be considered 
are: (a) class of service to be rendered, (b) amount of money available for the plant, (c) amount 
of profit desired on the investment consistent with good service. 

The subscriber. in an exchange of the size above mentioned desires to call central by simply re- 
moving the receiver from the hook, as done in large cities. The Leich Automaphone will accomplish 
this without the use of an expensive central battery plant. 

The L-E Magneto Multiple Board will cost considerably !ess per line than the simplest central 
battery system. It contains no relays or complicated circuits, hence maintenance charges can be 
disregarded, depreciation will be less and rates being equal, a much greater net return on the Invest- 
ment will be obtained. 

It should be borne in mind that the L-E Magneto Board is in no way like other types of magneto 
multiple boards now on the market. All line signals are the new L-E electrically restored drop type, 
making it possible to mount the jacks so any operator can handle any call on the board and restore 
the signal from her position. 

This restoring feature is guaranteed to be absolutely positive in operaton. The clearing out 
signals are also automatic in operation, making it possible to handle the traffic at practically the same 
speed at which it can be handled on the best type of central battery equipment. 

A number of large magneto multiple boards of the L-E design above illustrated are in operation 
and their performance warrants the conclusion that the L-E Automaphone and Multiple Switchboard 
system is the best for medium sized exchanges. 

“Detailed specifications furnished on request. 


LEICH ELECTRIC CO. 


Telephones, Switchboards, Accessories 


GENOA, ILLINOIS 
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Prevailing low 


prices of 
products have made 


the farmers pretty blue lately, and con- 


vinced them that they are getting the 


worst of things. 


So far as rates for telephone service 


are concerned, however, they are the 
most favored of all classes. Considering 
how much benefit the dwellers on the 


farm derive from their telephone service, 
the cost of that service undoubtedly is 
the cheapest item in their expenses. 
Many, ii not all, commissions seem to 
have a holy horror of raising rural rates. 
The necessity of increasing the telephone 
company’s revenue is often frankly ad- 
mitted by the rate-makers, and they brave- 
ly enter an order advancing the rates to 
be charged in the towns, but when the 
equally reasonable and necessary plan of 


raising the farm telephone rates is 
broached, the mercury in the commission’s 
thermometer falls rapidly and some way 
is found of evading the issue. 

“Thou shalt not raise the farmer's tele- 
phone rate” is the principal command- 
state commission’s 


ment in the average 


creed, and it is too religiously obeyed 
or the good of the service and in fair- 
ness to other patrons of the company. 
x * Ok 
Not long ago the Minnesota Independ- 
nt Telephone Association held a special 


and_ kindred 


A strong protest was made to 


neeting to consider this 
juestions. 


he commission because of its apparently 


not granting a rate to 
$1.50 a 


and $1.25 


xed policy of 


ural subscribers higher than 


ionth for metallic lines for 


‘arm CURRENT OPINIONS AND COMMENTS 


grounded lines. It was the opinion of all 
the 75 members present that these rates 
are too low, and that fairness demands 
an increase of at least 25 cents. 

A number of applications for rate in- 
filed, 


advances 


creases have been but while the 


commission awarded for town 
lines, no relief was granted for the farm 


The 


tive body and the telephone men declare 


telephones. commission is an elec- 
that the farmers’ ability to cast an or- 
ganized vote is what influences the com- 
missioners to keep the rural rates down. 

The unsatisfactory charges allowed for 
originating and terminating toll messages 
also constituted a grievance of the Minne- 
appointed a 


sota companies. They have 


committee on legislation which will 
handle these questions and endeavor to 
obtain results which will furnish the tele- 
phone companies the revenue to which 
they are justly entitled. 

In the early days of the telephone in- 
dustry, it will be remembered, when the 
people in rural districts asked for tele- 
phone service, the Bell organization paid 
little attention to their demands. It didn’t 
pay to run lines out into the country in 
those days, and the farmer had to wait 
until the Independents came along and 
made the rural telephone what it is today. 
Along barb-wire fences, way-side trees 
and all kinds of catch-as-catch-can con- 
struction, the wires were strung to con- 
with each 


nect the lonely farmhouses 


other and with the town. 





No one 


mat¢ 


can esti 


how much the 

rural telephone line 
has done to break the monotony of farm 
life and add to its comfort—to say noth 


ing of the dollars and cents profit it 


brought to the farmer himself. 
The trouble is, he has been spoiled by 
the ridiculously low rates given him years 


ago when all prices were down. Rural 


telephone rates should have been ad- 
vanced ten years ago. The high prices 
since 1915 should be ample justification 


for another raise. 

Rural lines may not require such effi- 
cient service as is demanded in towns 
and cities, but any kind of service is un- 
doubtedly worth more than is paid by 
the average agricultural community. 

It is plainly up to the commissions to 
stiffen the 
No 


class needs telephone service more than 


their backbones and compel 


farmer to pay a fair telephone rate. 


he, and in the long run, he will approve 


a policy which will insure him an im- 
proved grade of service. 
a * 

Consideration is being given to the 


plan of making a canvass of the members 


of the United States Independent Tele- 
when to 
The 


last convention was held in June at Wi- 


phone Association to ascertain 


hold the next annual convention. 


nona Lake, Ind. The question at issue 
now, however, is when to hold the meet- 
ing—during the winter months or in the 
summer or early fall. Each proposition 
has its advocates, and probably a refer- 
endum on the subject would be the best 


way to please a mainrity. 
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In acting on the matter, telephone men 
should realize that it is impossible to suit 
everybody exactly. Those operating in 
the South do not like to come north in 
midwinter even to attend a convention. 
Many telephone men object to June or 
other summer months because they are 
busy on construction work. 

A date in September or October might 
prove a happy medium, and that season 
in the Middle West is pleasant for con- 
vention time. Anyhow, if you get a letter 
from Secretary Deering asking you to 
express your opinion on the question, make 
a prompt reply and help the officers of 
the association who are trying to meet 
the wishes of a majority of the mem- 
ber companies. 

xk * * * 
Everybody has 


the 
foreign rate of exchange and gained a 


read much about 
more or less hazy idea about the deprecia- 
tion of European money compared to the 
United 


States but 


ordinary mortals actually realize what it 


dollar, few of us 


really means. TELEPHONY’s ‘department 
in charge of the “Directory of the Tele- 
phone Industry” recently had a practical 
the 


illustrates conditions. 


demonstration of situation which 


A subscriber in Paris desired a copy 


of the Directory, presumably for cir- 
cularizing informed 


purposes and 


was 
that the price was $16. Expressing regret 
that he could not accept the offer because 
in French money, it meant $57, our Paris 
subscriber answered in a 


letter which 
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voices the French outlook most forcibly. 

“Thanking you for your kind attention 
to my request seems somewhat out of 
place” he writes, “but it is all I can do. 
In reality, it is only one of many instances 
of like character which have been brought 
about by after-war conditions. 

“There has been no apparent effort on 
the business to bring 


part of American 


about a more reasonable solution of 
foreign relations, and as the system of 
exchange rates is at best only a make- 
shift, the trade between France and both 
England and America is rapidly dimin- 
ishing. We are working night and day 
to supply our own wants, and as necessity 
is an excellent spur the time will soon 
be here when exports from America will 
be largely limited to raw materials. 
“Americans, and America as a whole, 
are classed as being too anxious to keep 
the exchange up—of course, the great 
banking interests receive the most blame 
and perhaps, justly. After looking the 
situation well in the face, I am forced to 
business 


say that, taking the American 


man away from his truly America 


sphere, he is almost entirely unable to 
grasp the essentials of trade with France. 

“One of the greatest American houses 
is today making a hopeless failure in 
Paris because its manager cannot see into 
the mental psychology of the French tem- 
perament—and worse still, he won't try. 
I have been in civil life in Paris about 
two years now, and as I do not speak 


English once in two months, I am in a 
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position to form correct opinions on 


foreign relations in business. In a word, 
America has made an enemy of the big 
interests here by failing to deal effective- 
ly with the exchange boosters. American 
business handle 


French 


their prices are right.” 


men are failing to 


trade intelligently even when 
* Ba 
The writer closed his letter with kind 
expressions for this journal, wholly aside 
from his grievance against the distressing 
exchange situation. Doubtless, he is 
If the 


foot and one of us, living in the United 


right. shoe were on the other 
States, had to spend $57 for what was 
selling over there for $10, no doubt we 
also would feel “riled” over the exchange 
proposition and probably cancel the order 
much more brusquely than did the cour- 
teous Parisian. 

At least, it is interesting to note that 
France is hard at work, saving and toil- 
ing to make up for the ravages and waste 
of the war. There is no doubt her 
people will soon rebuild their industry, 
although the pinch is cruel right at the 


present time. 


*x x* 
Falling prices increase the buying 
power of the dollar. Getting more for 


your money is equivalent to getting a 
raise in pay. The way to keep the present 
wage level is to do an honest, full day's 
work. Co-operation between employer 
and employe along these lines will save 


a lot of trouble. 


Prices and Their Probable Course 


Extracts from Testimony Before the Minnesota Railroad & Warehouse Com- 
mission in Rate Case of Tri-State Telephone & Telegraph Co.— Evidence 
Which Shows Why Prices and Wages Will Not Return to Pre-War Levels 


By Dr. David Friday 


Professor of Political Economy and Finance, University of Michigan 


In my opinion in the immediate future, 
within the next 9 months, prices will fall 
somewhat and then they will become 
stable on a new level which will be ap- 
proximately twice as high as the level of 
prices which prevailed in the years im- 
mediately preceding the outbreak of the 
war—that is twice as high as they were 
in 1913—and we will then go forward on 
that new level as a stable level, declining 
from it gradually in case we have some 
marked improvement in the general tech- 
nical process of production, which im- 
provement will lead to low ‘quantitative 
cost productions, 


In case Europe succeeds in making 
definite plans for a return to the gold 
standard for its money, we will then de- 
cline at a rate which is pretty certain 
and definite, depending as it does upon 
the state of the* affairs in the arts and 
upon the condition of politics in Europe, 
declining from 200 per cent of the pre- 
war level to perhaps 150 or 160 per cent 
in the course of five to ten years from 
now. 

Perhaps the best way to show this is 
to go over the movement of prices during 
the war. Table I is entitled “Index 
Numbers of Wholesale Prices in Speci- 





fied Years and Months, 1913 to July 1920.” 

Analyzing this table, we find that prices 
reached their maximum in May, 1920, in 
which month they stood at 272 per cent 
of the 1913 prices. Since then they have 
fallen from that point to 242 in the 
month of September, 1920. If we look 
at the “All Commodities” column, 
discover that there was very little in- 
crease in prices growing out of. the con- 
ditions of the European war until the 
very end of the year 1915. In 1916, the 
prices began to rise and by April, 1917. 
the year in which we entered the war. 
they stood at 172 per cent of 


we 


pre-war 




















December 18, 1920. 


prices. Thereafter they rose rapidly until 


July, 1917, after that there wasn’t much 
rise, largely due to government control 
of prices. 

At the time of the signing of the armis- 
tice in 


HG, 


November, 1918, prices stood at 
Thereafter they fell somewhat un- 
til in February, 1919, they had fallen to 
187, being a reduction of nine points from 
the high point of November, 1918. Then 
they began to rise once more and from 
the middle of the year 1919, they rose 
very rapidly until in May, 1920, they be- 
gan to fall and they are still falling. 

The rise from 1913 has not, of course, 
heen the same in all fields. As we look 
across the line in September, 1920, we see 
that the rise in cloths and clothing has 
been from 100 to 278, and that the rise 
in fuel and light, coal being the com- 
modity that dominates that group, the rise 
was even greater, and that in lumber and 
building materials it was over 300, house 
furnishings 37]. 

The tremendous increase in price—and 
by the way, the most rapid increase we 
observe is in the nine months ending May, 
1920—that has 
pretty largely a speculative increase 
brought about by the very fact that prices 
were rising rapidly after the signing of 
the armistice and that the speculators 
thought if prices could rise after the 
war was over, the rise probably could go 
on for some considerable length of time. 

As a consequence, we had a very large 
amount of buying with bank credit for 
speculative holding, which drove up the 
price rapidly and to auite an unusual 
height. At the same time, labor, finding 
itself fully employed after the war was 
over, became highly inefficient, not only 
got largely increased rates of wages by 
the day or week or hour, but turned out 
less product for that payment, so that 
the costs also rose abnormally. 

The situation in the fall of 1919 and 
spring of 1920 is one that was dominated 
by speculation and by labor inefficiency, 
both of which are factors which we may 
expect to disappear by the spring or 
summer of 1921. We have now some un- 
employment, and we will certainly have 
more before the spring comes. This will 
restore the efficiency of labor and will 
reduce the cost of production. 

On the side of speculation there are 
three elements instrumental in reducing 
prices from the high speculative level of 
the spring of 1920. One of them is the 
fact that the Federal Reserve Board de- 
cided that the very rapid expansion of 
bank credit loaned to people who were 
buying and holding commodities, ought to 
cease in the interest of the country, and 
they were able to impose that opinion 
upon bankers generally, and as a conse- 
quence the rapid expansion of bank credit 
was checked. 

It was not contracted as is so common- 
believed in many circles. What hap- 


increase in price been 





TELEPHONY 


pened was that instead of an expansion 
of bank credit equal to 5 per cent a 
month, we have fallen to something near- 
ly normal in the expansion of credit. 
That is one factor that has checked specu- 
lative activities. 

Europe has reduced the amount of her 
purchases in America and has increased 
the volume of her sales here during the 
spring and summer. After the signing 
of the armistice, we all thought that the 
large European demand products 
would fall off, but our government 
promptly extended the European govern- 
ments two billion dollars of credit, and 
the European people used that credit for 


for 
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government ceased extending any further 
that 
buying, 


naturally would check 
but their 


goods was so great and the desire on the 


credit, and 


European desire for 
part of our exporters and manufacturers 
to sell to Europe at the large prices which 
Europe was willing to pay, was so great 
that a quite unusual thing happened. Eu 
rope continued to buy from us during 
the last 12 months had 


chased from us more than three billions 


until she pur- 
in excess of what she sold us, and that 
supported this speculation through the 
winter of 1919-20 up to May, 1920. That 
has changed and 
fallen off and European selling here has 


European buying has 











the purpose of buying American com- somewhat increased and that naturally 
modities all through the spring and sum- cut off one of the chief sources of the 
mer of 1919. very high prices. 
In the autumn of 1919, the American There is a further factor. It is the 
a 
(1913 = 100) Metals Lumber 
Cloths Fuel and and Chem- House 
¥e. Farm and and metal build- icals furnish- All 
and prod- Food, cloth- light- prod- ing ma- and ing commod - 
Mo. ucts. etc. ing. ing. ucts. terials. drugs. goods. Miscl. ities. 
1913 100 100 100 100 100 100 100 100 100 100 
Rs siccs OO 99 100 103 107 100 101 100 100 100 
ee wena ae 96 100 98 102 161 101 100 98 98 
July .....101 102 100 99 98 101 99 100 101 100 
er 103 102 100 100 99 98 100 100 100 101 
1914 .....108 103 98 96 87 97 101 99 99 100 
Jan. ..101 102 98 99 92 98 100 99 99 100 
Apr. — 95 99 98 91 99 100 99 101 98 
July .....104 104 99 95 85 97 99 99 97 100 
Oct. . 103 107 97 93 83 96 105 99 96 99 
a 104 100 93 7 94 114 99 99 101 
Jan. .....102 106 96 93 83 94 103 99 100 99 
Apr. ...107 105 99 89 91 94 102 99 99 100 
July . 108 104 99 90 102 93 108 99 98 101 
Oct. .105 103 103 96 100 93 124 99 99 101 
1916 -122 126 128 119 148 101 159 115 120 124 
eee 113 110 105 126 99 150 105 107 110 
Apr. a 117 119 108 147 101 172 108 110 11i 
July .....118 121 126 108 145 99 156 121 120 119 
a 136 140 138 133 151 101 150 124 132 134 
1917 -- 189 176 181 175 208 124 198 144 155 176 
Jan. .....148 150 151 176 183 196 159 132 138 151 
Ae. «23.1 182 169 184 208 114 170 139 149 172 
July ....199 181 187 192 57 132 198 152 153 186 
Ont. ...<.808 183 193 146 182 134 252 152 163 181 
1918 .....220 189 239 163 181 151 221 196 193 196 
Jan. 207 187 157 174 136 232 161 178 185 
Feb. ....208 186 157 176 138 232 161 181 186 
| ae 177 158 76 144 232 165 184 187 
Apr. oobhd 178 157 77 146 229 172 191 190 
May ....214 177 160 78 148 223 173 194 190 
June ....217 179 159 78 150 219 198 196 193 
July 224 184 166 184 154 216 199 190 198 
Aug. ....280 191 166 185 157 222 221 191 202 
Sept. ....237 199 167 184 159 220 226 194 207 
ee 201 167 187 158 218 226 196 204 
NOV. ....aal 206 171 188 164 215 226 203 206 
Dec. ....220 210 171 184 164 195 227 204 266 
1919 2.10 004 210 173 161 192 179 236 217 212 
Jan. 222 207 170 172 161 191 218 212 203 
Feb. 218 196 169 168 163 185 218 208 197 
Mar. 228 203 168 162 165 183 218 217 201 
BO. «ssc 211 167 152 162 178 217 216 203 
May ....240 214 167 152 164 179 217 213 207 
June ....23 204 170 154 175 174 233 212 207 
July ....246 216 171 158 186 171 245 221 218 
Aug. ....248 227 175 165 208 172 259 225 226 
Sept. - 226 211 181 160 227 173 262 217 220 
Oct. ....230 211 181 161 231 174 264 220 223 
Nov. 240 219 179 164 236 176 299 220 230 
Dec. 244 234 181 169 253 179 303 220 238 
1920 >a — a6 eee eee eve ee0 ion on - 
Jan. .....246 253 350 184 177 268 189 324 227 248 
POD. .cccent 244 356 187 189 300 197 329 227 249 
Mar. — 246 356 192 192 324 205 329 230 253 
Apr. .. -246 270 35% 213 195 341 212 331 238 265 
May — 287 347 235 193 341 215 339 246 272 
June ....243 279 335 246 190 337 218 362 247 269 
July + 200 268 317 252 191 333 217 362 243 262 
*Aug. oboe 235 299 268 193 328 216 363 240 250 
*Sept. ...210 223 278 284 192 318 222 371 239 242 
*Continued by Dr. David Friday from the Advance Reports of the Bureau of 
Labo: Statistics. 











Table |.—index Numbers of Wholesale Prices in Specified Years and Months, 1913 to July, 
1920, by Groups of Commodities. 
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things which are durable, like houses and 
plant extensions, but especially houses. 
The people began to be dubious of mak- 
ing investments at these enormously high 
prices. A man will buy food and pay 
for it cut of his week’s wages, and will 














Average wages in the United 
States as shown by census of man- 
ufacturers. 

Year. Average Wage 
per Year. 
a a > fe ee eae $302.08 
RR ee ett a fae neces 346.91 
ots os i Pet hl ee apa 144.83 
A SERRE ee SP ot 437.4] 
NE arta ch ie os plat aie ent AT 177.37 
Se eos ae eae 518.07 
Bae ee he el Ae ada 579.61 

Wage Movements, 1914-1920. 

Year. N. Y. State U. S. Steel 
Factories 

(Weekly wage) (Annual wage) 
1914 $12.48 $ 905.00 
1915 12.85 925.00 
1916 14.43 1,042.00 
1917 16.37 1,296.00 
1918 20.35 1,685.00 
1919 23.50 1,902.00 
1920 (July) 28.49 Not yet available. 

Table Il. Average Wages and Wage 
Movements. 


buy a suit of clothes and pay for it out 
of his year’s wages, but when he builds 
a house that normally will 
amount equal to several years’ income and 


absorb an 


eight or ten years’ savings, he wants to 
build at a price at which he can realize 
if in the future he has to sell, and build- 
ing was checked in the summer of 1920. 
It was apparent in March, 1920, that it 
would be checked, and that had made 
slacker marketing in certain commodities. 
So these three factors have been domi- 
nant to bring about a decline of this high 
level, and that decline will continue until 
further, but it can not indefinitely con- 
tinue. Along with this increase in prices 
from 1913 to 1920, there went an increase 
in wages. 
are materials used in the process of pro- 
ducing goods, costs of course, rose, be- 
cause the commodity price of the things 
used in production increased. Wages also 
increased. 
Here is a 


So far as these commodities 


statement showing certain 
wage movements from 1914 to 1920. 
(Table II.) This has the relative move- 
ment of prices after the Civil War. The 
lower part of it shows the weekly wages 
paid in New York state factories, and 
the annual wages for labor paid by the 
U. S. Steel Corporation from 1914 on. 
For 1918, wages had risen fror $12.48 
to $20.35. Had the rise of prices stopped 
at the beginning of the armistice at 206, 
the level to which wages reached would 
have without doubt stopped, especially if 
unemployment had developed, but they 
did not stop rising; they continued, and 
as a result, wages continued rising. 
Wages are much slower in rising and 
likewise are much slower in falling than 
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are general prices. Any wage rate, once 
established, tends to maintain itself. That 
is shown pretty conclusively by reference 


‘to the figures on the upper part of Table 


II, which are taken from the census of 
manufacturers for each decade from 1869 
to 1899 and then 
from 1899 to 1914. 


While it is well known that during the 


for five-year periods 


period 1&69 to 1879, prices fell, wage rates 
and manufacturers’ fall, 
and what is true of manufacturers’ costs 


costs did not 
is true of wage rates pretty generally. 
They continued to rise in 1889 when com- 
modity prices had fallen still further. It 
was only in 1899, after the depression of 
1894-5 that they show a lower level. They 
rose from that point on, so that with 
gradually falling prices over a period of 
30 years, we had rising wage 
They never did gét back to the 
level of the Civil War, and it is a weli- 
known principle in economics that wages 
tend to stay at the point that they have 
reached, no matter what the process is 
by which they drop to the new point, pro- 
viding it affects labor generally. I be- 
lieve, therefore, that we will go forward 
on a new level of wages. 

Now, as wages are on a new level and 
commodity prices very much higher than 
they were and 
mains upon a 


practically 
rates. 


production re- 
new level, and it is a 
founded principle in price theory and in 
studies that the 
have to be 


cost of 


price price of goods 
produced—and _prac- 
tically all the telephone company or pub- 
lic utility has are produced except the 
lead, and the materials that enter 
into the production of the things used— 
cannot for any length of time fall below 
the cost of production when a new price 
level has been established for labor and 
for materials used in production, that 
price level tends to maintain itself. 

The speculative feature of prices will, 
I think, be counteracted by the restriction 
of bank credit and by unemployment, but 
the costs of production will remain ap- 
proximately twice what they 
1913 for the future. 

Upon analysis of the various statements 
that are made and the reasoning pre- 
sented to support the propositions that 
prices must fall to the pre-war level, I 
find that there are four things that in- 
fluence people in their notion that. prices 
will return to the level of 1913. There 
is, first the general notion that pre-war 
prices were normal prices in the sense 
that there was something abiding about 
them, something permanent, and that the 
events of war are abnormal events, and 
that when the events of war have passed 
and we get back to normal conditions, 
then the normal price level will be estab- 
lished—the normal price level those 
people see being the level of the pre-war 
period. 

Insofar as that argument is based upon 
the assumption that prices 


which 


raw 


were in 


for many 
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years before the war had been stable, it 
is not borne out by the fact if we take 
Bradstreet’s index number of 
prices, which is one of the oldest and 
runs back to 1892. We find that the price 
level in 1896, which is the lowest point it 


wholesale 


ever reached, was 5.91, roughly 6, and that 
the price level gradually steadily 
and constantly with but one interruption 
in 1908 after the panic of 1907 when the 
price level fell 10 per then 
quickly recovered itself. That price level 
rose to 9.21 in 1915. 
Prices had, therefore, 
cent 1896 and 
fact that we had defeated the 
ambitions of W. J. 


rose, 


cent, and 


risen by 59 per 
1913 despite the 
political 
Bryan and had, as 
we thought, anchored prices to the gold 
standard. All throughout that period we 
maintained the gold standard and there 
were no wars which raised prices—and 


between 


vet prices had risen 55 per cent. If the 
price increase which occurred during 
those years was not interrupted until 


1920, prices today would be 22 per cent 
in excess of the prices of 1913. 

Federal Re- 
3oard System, with its ability to 
make credit 
probably 


The establishment of the 
serve 
al 1 ould 
abundant, woulc 
accelerated that price 
movement, even in the absence of war— 


easy and 
have 


and had there been no European war, it 
is highly probable that the price level 
today would stand 25 per cent above that 
of 1913 had it continued the conditions 
existing between 1896 and 1913, but prices 
do not tend to return quickly to any such 
normal level. 

If you look at history of prices over 
a century, you find they fluctuate rather 
widely, and find, too, when you have 
been through a period of war, whether 
like the Civil War or the present war, or 
whether through a period of gradually- 
rising prices, such as from 1896 to 1913, 
that a new price level tends to establish 
itself, because wages rise with prices al- 
pronouncedly and establish 
a new cost of production, and they make 
a new condition under which 
forthcoming. 


though less 
supply is 


The people commonly refer to the law 
of supply and demand in defending the 
statement that prices will return to the 
pre-war level. The law of supply and 
demand as stated in economic textbooks 
and as has been for more than half a 
century, says that prices tend to be fixed 
at a point which equates supply and de- 
mand to each other. It says further that 
if the demand remains the same and the 
supply increases, prices will tend to fall 
and vice versa, and if supply and the con- 
ditions of supply remain the same, then 
if the demand increases, the price will 
tend to rise and vice versa: but if de- 
mand and supply both move together— 
that is, if demand increases at a high 
price, and supply is forthcoming only at 


a high’ price—then supply and demand 
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Vill be equated to each other at a new 
price. 

Supply and demand mean nothing for 
practical purposes except to state them 
and be able to supply at rising costs and 
when you have a new set of costs, you 
have a new set of supply conditions—all 
of which is pretty fairly simple but not 
perhaps well understood by people out- 
side the technic of the profession. 

It is well illustrated by the demand for 
copper, the demand today being 950 mil- 
lion pounds per 12 months or over 75 
million pounds per month. Any such 
demand for copper in the pre-war period 
would have driven it to 10 cents easy, 
but today the price is 15 cents, the 
dominating factor being that no supply of 
copper to speak of will be forthcoming 
at any cost less than 15 cents, so that 
supply and demand are now equated to 
each other at a different set of prices 
than the prices at which the same quan- 
tity of supply and demand would be 
equated to each other in 1913. 

So I see nothing in the general notion 
that there is anything stable in the pre- 
war price conditions which will pull the 
present prices back to that level. 

A more-subtle and convincing argument 
is the argument that after the Civil War 
prices fell, and that, therefore, they will 
fall now, because it has been the ex- 
perience that after wars in the last cen- 
turies prices do fall. 

The table (Table III) shows the move- 
ment of wholesale prices in the United 





Year. U.S. England. Germany. 
1860 100.0 100.0 106.0 
1861 100.6 99.6 97.6 
1862 117.8 105.5 101.4 
1863 148.6 109.3 103.7 
1864 190.5 112.3 106.9 
1865 216.8 105.8 101.4 
1866 191.0 106.5 104.0 
1867 172.2 103.9 102.9 
1868 160.5 103.1 100.8 
1869 153.5 101.9 102.0 
1870 142.3 100.3 101.6 
187] 136.0 102.6 105.0 
1872 138.8 112.5 112.1 
1873 137.5 116.6 114.3 
1874 133.0 107.0 112.6 
1875 127.6 100.3 107.3 
1876 118.2 97.5 106.1 
1877 110.9 97.4 105.6 
1878 101.3 91.2 99.7 
1879 96.6 86.7 96.8 
1880 106.9 91.8 100.8 
188] 105.7 88.5 100.1 
188? 108.5 88.0 101.0 
1883 106.0 86.0 101.0 
1884 99.4 79.3 94.4 
1885 93.0 75.4 89.9 
1886 91.9 72.4 86.0 
1887 92.6 70.7 84.3 
1888 94,2 73.9 84.3 
1889 94,2 76.7 87.7 
1890 92.3 76.0 89.4 
189] 92.2 75.4 90.3 
_This table is taken from the Ald- 
rich Report, Part’I, Page 91, 255, 
and 295, 
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Table lil. Prices in the United States, 
England, and Germany. 1860—1891. 





United United 
(1913 = 100) States Kingdom. France. Italy. Sweden. Japan. Canada. 
ee ee 100 100 100 100 100 100 100 
DE ainda ihe kckacie hie 6 tees 100 101 101 95 116 Oo 101 
Da Fe casa ins «wks 101 126 137 133 145 97 110 
re oer ..124 159 187 202 185 117 135 
eee 174 206 262 299 244 149 177 
reer e 197 226 339 409 339 197 206 
1919— 
ee re .226 250 347 368 321 251 292 
nee 22 252 360 370 319 257 223 
wien a weit 22% 264 322 388 307 97] 999 
I erga civiess Hawes 230 271 405 436 308 280 297 
SEE Save ewenes eds 238 276 423 455 317 288 240 
1920— 

DEE 5 ie dderednwrsas 248 288 487 504 319 301 248 
ON cine a Suds we 9985 249 306 §22 556 342 313 254 
hs SSE 253 307 555 619 354 321 258 
Ca ork ah Ankenes ods 265 313 584 679 354 300 261 
eee 272 305 550 659 361 272 263 
a ee 269 300 493 615 366 248 258 
DE ctivnndaweescecssexk 262 299 496 613 363 239 P56 
PEE -cesakacancsea wna 250 298 501 632 365 935 244 
From Federal Reserve Board Bulletin, October, 1920, page 1069. 





Table 1V. Wholesale Prices Abroad. 





Index Numbers of Wholesale Prices (All Commo- 


dities). ‘ 


States, England, and Germany, during 
the years of the Civil War and there- 
after until 1891. It is taken from the 
Aldrich report, the name of 
which is “Wholesale Prices,” the report 
made by the Senate finance committee in 
1893 and is Senate docket 1394, possibly 
known as the Aldrich report. 

These figures show, first of all, that 
prices reached the high point of 216 per 
cent of pre-war prices at the end of the 
Civil War; that thereafter they gradually 
fell and got back to practically the pre- 
war level in 1878 in the United States. 
The average prices for the five-year 
period 1866 to 1870 inclusive were 64 per 
1860, and the 
10-year 


technical 


cent above the prices of 
average prices for the 
1866-75 inclusive, were 49 per cent in ex- 
cess of the prices of 1860. 

Therefore, we cannot expect by reason- 
ing, by analogy of the Civil War and 
what happened thereafter, that prices will 
return to anything like pre-war levels 
within the next five years, or the average 
for the five years will be anything like 
the pre-war level. 

Now, there are three important points 
of difference between the situation today 
and the situation after the Civil War 
which militate against the use of the 
period after the Civil War as an exact 
parallel to what may be expected to 
happen now. The first thing is that after 
the Civil War prices fell immediately, in 
1866 to 191 and in 1867 to 172. After this 
war, we had a period for 18 months in 
which prices rose enormously. 

The second thing is that at this time 
and in all the years between 1866 and 
1879, America was not on the gold stand- 
ard, she was on the greenback standard, 
and this fall in prices after the Civil 
War was in considerable part incidental 
to the resumption of the gold standard. 
The greenback price of gold fluctuated 


period 





very much like those prices. We are now 
on the gold standard and have no inten- 
tion to be off it. You cannot expect the 
establishment of a new standard in Amer- 
ica will establish a new level of prices. 

You will notice by looking at the move- 
ment of prices in England and Germany 
that they were comparatively little af- 
fected. In England, prices did rise 12 
per cent, had gotten to that point in 1864. 
The Franco-Prussian War in 1870 affected 
England’s prices more than the Civil War, 
but at that time Europe’s prices were on 
one level and we were upon another level, 
and their competition to sell in our high 
price market was naturally one of the 
factors which would tend to bring prices 
down after that war. 

Today, the situation is entirely differ- 
ent as will be shown by this brief table, 
Table IV., entitled “Wholesale Prices 
Abroad.” Whereas during the Civil War 
Europe’s prices were but little affected 
and were much below American prices 
at the end of the Civil War, the rise of 
prices in the United States is less than 
that of most of the nations with whom 
we have international trade relations. 
The two important exceptions are Japan 
and China, and their price levels are on 
much the same plane as ours. 

Japan was March and 
April, but she had a depression then and 


above us in 


her prices have been somewhat reduced 
since, so the situation in that respect is 
not comparable to the post Civil War 
situation and we cannot expect the same 
incidents to pull down our price level as 
they did after the Civil War. 

If traced through, the price movement 
in detail would find the movement in 
Europe outran the movement in Amer- 
ica throughout the war. 
up American 
1917. It was 
prices by 


Europe pulled 
1915 and 
that raised our 
our goods—and 


between 
Europe 


prices 


bidding for 


18 


she was the prime cause—and sending us 
a billion dollars worth of gold. My point 
is that you can't reason by analogy the 
Civil War period to this period without 
remembering these points of difference. 
There is one other point I would like 
to make with Table IV. If 
one were attempting to prove that pre- 
war levels are normal and tend to be re- 


respect to 


established and were citing the experi- 
ence after the Civil War, in proof of that 
he would be proving aitogether too much 
with these tables, because the prices did 
not stop at the pre-war level but contin- 
ued beyond them. That is especially true 
in England, where they got to 75 per cent 
of the level, America, 
while still in the state of prosperity im 
1891, prices had fallen to 92 per cent. 


pre-war and in 


The real cause of the fall of prices after 
the Civil War l‘irst, the resump- 
tion of the gold standard in this country ; 
and second, the fact that the world never 
has seen such a period of discovery of 


was: 


new and fertile resources and the open- 
ing up of them by the building of trans- 
portation into the prairie 
lands of the West, which brought about 
an enormous increase in production of 
farm products by the fact that we had a 
great immigration from European coun- 
tries which were agricultural countries. 


lines fertile 


These people went onto these lands as 
skilled agricultural laborers. 

We discovered new resources of supply 
of iron, copper, improved the 
methods of transportation and cheapened 
greatly the cost of distributing freight, 
devised new methods for the extraction 
of new resources from the earth—copper, 
iron, etc. There was rapid development 
in labor-saving machinery, both in manu- 
facturing and farming, all of which re- 
duced the cost per unit of output in the 
face of the continuation of high wage 
rates—and whenever 
you reduce prices; 


greatly 


reduce costs, 
competition is certain 
to operate to reduce prices, and that is 
the prime force in the United States. 


That is why prices fell so slowly. 


you 


If we have an increase and improve- 
ment in the method of production which 
will greatly cheapen production, then we 
will have again a fall in prices. I can’t 
conceive that we will have such new re- 
sources, like the Mesaba Range or Ana- 
conda Copper, or like these fertile fields 
of the West, but if we do have a large 
evolution, we will have a gradual fall, 
but that can’t come rapidly. 

From now forward we are upon a new 
wage level in the employment of produc- 
tive labor which will be very nearly as 
high as the level now in existence, and 
the level is at least 2% times the pre-war 
level. There will be some fall in special 
industries like ship-building and a few of 
those industries; in some of the lines 
connected with the automobile industry, 
there will be some little fall at that point. 
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fall in the 
wages of unskilled labor because of the 


There will also be some 
fact that we will have new immigrants, 
although immigration has been practical- 
That fall will 
not be more than 10 or 15 per cent in my 
estimation, the 


has always been very near the minimum 


ly cut off for five years. 


because unskilled labor 


standard of living, and second because 
the depletion of labor is at its greatest 


in those fields of unskilled labor. 


Even though we have had immigration 
cut off for five years, it will take quite 
a good deal of immigration to make up 
the that | 
look for a new wage level approximately 


normal supply of labor, so 
twice as high as the pre-war level, and 
approximately as efficient as the pre-war 
level too. It is going to be much more 
efficient than it has been in the last year. 
In the last year, the wage level per hour 
has been 2% times the pre-war level, and 
the labor unit of output 
been four times as high 


cost per has 


some three or 
in many lines. 
There are two other arguments ad- 


vanced as to why prices will fall. One is 
that, during the war, prices rose parallel 
to and as a result of an expansion in 
credit. We had in the United 
States outstanding 18% billions in round 


bank 


numbers of bank credits as represented 
by bank deposits in 1914. We have out- 
1920, ait 


37 billions, practically double. 


standing today, or on June 30, 
least 


There are a great many people who be- 


lieve that that expansion in bank credit 


the increase in 
prices and, in a general way, they believe 
we are going to contract that bank credit 
and that if we do prices will fall cor- 
respondingly. 


is the prime cause of 


Without debating or argu- 
ing the question as to whether or not ex- 
pansion of bank credit is the prime cause 
of the increased prices, the notion that 
we will contract bank credit in this coun- 
try now is, I think, not well founded, and 
I think it has no foundation in past ex- 
perience. 

First of all, it should be said thus far 
there has been no contraction of bank 
credit, but a steady expansion of it. The 
reports of member banks of the Federal 
Reserve Board, the reports of the na- 
tional banks to the Comptroller of the 
Currency, the reports of the state banks, 
which I have examined for several states, 
all indicate that we are still having a 
steady but slow. expansion of credit. 

The Federal Reserve Board has openly 
asserted that it has not contracted credit, 
that it has simply checked this abnormal 
expansion. If you will review the his- 
tory of bank credit from 1890 to 1920, you 
find that at only two points was there a 
contraction of credit. There was a slight 
contraction in 1894 amounting to less 
than 10 per cent. which recovered inside 
of 18 months. There was a very much 
smaller contraction amounting to’ less 


Vol. 79. 25. 


than 5 per cent in 190%, after the panic 
of 1907, which contraction had been over 
come again by 1909. In America we have 
not since that time contracted bank credit. 

In 1897, at the time of the 


from the panic of 1893-4, the amount ot 


recover\ 
credit outstanding was five billion. By 
1907 it had become 15 billions, by 1914 it 
18 billions, and it is 


was in excess of 


now in excess of 37 billions. So we 
have had a steady increase of bank credit, 
and there is no ground for expecting any 
obstruction of it—the most we can hopx 
for is an arrest of the expansion. 
that 
assign and that is that every period of 


There is a fourth reason peopl 


business depression is marked by unem- 


We 


depression 


ployment and a fall in prices. have 
not 


1908, have had continued prosperity 


had a- business Since 
with 
1914 


therefore, peo- 


the exception of a few months in 
and the early part of 1915; 
ple say that sooner or later we may ex- 
pect a depression. 

Depression is contrasted with a pani 
falls 


off in a marked degree and which is ac 


as a situation in which production 
companied by unemployment. Those ar¢ 
the incidents of 
who want to work are lying 


when 

idle, 
plants which might be used for producing 
true that 
we have been through a period of pros- 
perity and that we will probably have a 


depression, men 


and 


goods are standing idle. It is 


period of what is commonly called busi- 
ness depression; in fact, we are having it 
this moment and it will 
spring. 

We have had _ no 
since 1894. The financial writers 
ally believed the panic of 1907 would be 
followed by 
and 1909, but it 
anything more than a 
pression. 


continue until 
serious depression 
gener- 
serious depression in 1908 


was not followed by 
comparative de- 
Industries revived in 1909 and 
4 and with the 
checking of our rapid credit expansion now, 


I do not believe it is possible to have 


went on new pace, 


any depression more severe than the onc 
of 1908 at this time. 

Our industries have become so diver- 
sified; we have better knowledge of the 
situation; our banking is on a sounder 
foundation—I am not now referring to 
the Federal Reserve System alone, I am 
referring to the judgment which bankers 
use as men; it is more 
servative than it was in the 90's or 70’s— 
so I do not apprehend we will have any 


serious period of business depression. 


business con- 


The depression of 1908 reduced prices 
by exactly 10 per cent and that price re- 
duction was recovered before 1910—that 
is by 1910 we were again on the 1907 
level. The depression of 1894-5-6, which 
brought prices to their lowest point in 
1896, reduced them by exactly 24 per 
cent according to Bradstreet’s index num- 
her. The price level of 1892 as shown 
by Bradstreet’s index number had been 
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(8%, while in 1896 it touched 5.91, by 1900 
t stood again at 7.8%. 





Prices may fall within the next nine 
months; it is conceivable they will fall 
o 185 or 190, although I don’t expect 

Retail Cost of 

Years. Gold. Prices. Living. Wages. 

IX60 10 lw 100 1a 

ISG] haa la] 103 100 

1X62 1s 1A 112 10] 

[R63 145 145 129 112 

1864 2} 170 156 130 

1865 By 176 168 10 

IR66 14] 180 170 16] 

L867 138 1i2 168 168 

1868 140 l74 161 169 

1869 1333 lo 156 175 

1870 11h 17 150 175 

1871 112 146 147 179 

1872 112 14 148 177 

1873 114 i37 145 176 
IR74 11] 136 145 172 
IST Wh 134 141 161 
1X76 112 129 133 153 
IN77 105 127 132 144 
187s 10] 122 132 14] 
187) 100 118 130 138 
ISSO 100 118 132 139 











Table V. Average Annual Price of Gold, 
Average of Relative Prices at Retail, Cost 
of Living, and of Relative Rates of Wages: 
By Years 1860-1880, Taken From ‘Mitchell 
—Gold, Prices, and Wages, 1860-1880.’’ 
that, but, if they do, | should expect them 


to recover somewhat in the subsequent 
year, or year and a half. 

My conclusion from all of this is that 
we cannot strict economics 
from the past Civil War situation to this. 
The question as to whether prices will 
fall and how far they will fall will be a 
question of how tar we succeed in re- 
ducing the cost of production, and the 
extent to which Europe succeeds and is 
inclined to establish the gold standard and 
succeeds and draws gold away from us. 


,ut, even though these forces are oper- 


reason by 


ative, they can be only operated slowly 
and the average price for the next five 
or ten years will be far in excess of the 
pre-war prices. That is the general line 
of reasoning and the general line of con- 
sideration that agrees with me when I 
say we are going forward now on a price 
ievel approximately twice as high as 1913 
ind which we will only very gradually 
recede from. 

Table V contains index numbers show- 
ing the relative wages in each year from 
1860 to 1880. That is in the extreme 
right hand column. It also shows, in 
the second column, the cost of gold in 
yreenbacks each year. That bears upon 
the statement made that the former prices 
after the Civil War were largely incident 
to the resumption of the gold standard in 
1879. I attach no great importance to 
the index of retail prices or of the cost 
of living. 

Meeting of Oregon Local Tele- 
phone Association at Portland. 

The Oregon Local Telephone Associa- 
tion held a convention at The Hotel Port- 
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land, Portland, December 17 and 18. Two 
held) on 


December 18. 


were scheduled to be 
December 17 and one on 

The Public 
sion has asked the Or 


sessions 


Oregon Service Commis- 
ron companies to 
make a monthly report giving an analysis 
of new construction costs. A 


companies 


number of 


have advised the association 
officers that there is grave question as to 
their being able to properly render this 
report with their present accounting staffs. 

This matter discussed at 


the meeting and the commission was re- 


was to be 


quested to have one or more of its num- 
ber meet with the companies 


Bell and Independent Association 
Agree on Compensation. 


For over a year the Independent tele- 


phore companies in Illinois have had 


under consideration a 


contract submit- 
ted by the Central Union Telephone Co 
providing compensation to the exchange 
companies for handling toll 

An agreement covering this compensa- 
tion has been reached between the Chi- 
cago Telephone Co.—the successor of the 
Central Union Telephone Co. 
ecutive Secretary Jay G 
lilinois 


Messages, 


and Ex- 
Mitchell, of the 
Independent Telephone Associa- 
tion on behalf of member companies of 
the association. It subinitted, 
in the form of a joint stipulation, to the 
Iilinsis Public Utilities Commission as 
acceptable to both Independent and Bell 
interests by O. F. Berry, general counsel 
of the association, to be incorporated 
into orders the commission may issue ap- 
proving contracts and traffic agreements 
between the parties to the agreement. 

This agreement provides that: 

“For all paid messages originating at 
the exchange of the second party, in its 
herein-defined territory, for transmissior 
to points on the lines of the first party 
(Chicago Telephone Co.) and its con- 
necting companies, the second party (In- 
dependent company) hereto shall be en- 
titled to retain, as commission, from the 
toll of each such paid message, including 
anv charge for overtime beyond the ini- 
tial period, and in lieu of all charges for 
terminal facilities and per- 
centage of such toll and overtime charge, 
in accordance with the 


has been 


services, a 


following 


schedule: 
When the toll rate | The percentage of 
for the initial per- | the toll charges 
iod is: for overtime in- 
cluded shall be: 
Oe re $ .60 
PR a err 40 
MT hae oink eiito tien eens eo 30 
25 cents to 75 cents, inc............ 2 


When the toll rate for the initial period 
is 75 cents or over, the second partv 
shall be entitled to receive the following 
commissions : 


On all messages for which rates are 
quoted from time to time in the Central 


19 


Union Telephone Co.'s 
cents per paid minute. 

On all messages for which rates are 
quoted in the American Telephone & 
Telegraph Co.’s tariff book, 20 cents for 
each paid message. 


tariff book, 6 


Report Charges: Such percentage a 
is determined in section 7 hereof (pres 
ent toll contract of Central Union com 
pany ). 


In case the first party shall, by reason 
of the volume of interchanged communi- 


cations, or the needs of the service, es 
tablish its own switchboard and employ 
its own for the more immedi- 


ate handling of the 


operators 
communications in 
this agreement, which 
it shall have the privilege of doing here 
under at 


terchanged under 
its option, the commission to 
which the second party would otherwis« 
be entitled hereunder shall thereupon be 
reduced to an amount equivalent to 5 
per cent of such commission. 

It is further stipulated and agreed that 
the above language shall be written into 
and contained in such orders as may be 
entered by the commission approving said 
contracts (traffic agreements and supple 
mental traffic agreements) and that said 
orders shall specifically provide for th 
modification of said (traffic 
agreements) in the manner herein set 
forth and that the settlements for inter 


contracts 


changed toll business, under said con 
tracts, (traffic agreements and _ supple- 
mental traffic agreements) by and_ be- 


iween the said parties thereto, shall be 
made in accordance with the terms and 
provisions of said contracts (traffic agree 
ments) as modified, on and after the ef 
fective date of said orders.” 


Two-Day Operators’ School Held 
at Bloomington, IIl., Last Week. 
An operators’ school was held at 

Bloomington, Ill., December 8&8 and 9%, in 

the building recently acquired by the 

Kinloch-Bloomington Telephone Co. for 

its new home. About 100 operators reg- 

istered from the eight counties of Mc- 

Lean, Livingston, LaSalle, Woodford, 

Tazewell, Logan, DeWitt, and Ford. 
The first meeting of the school 

called to order by B. F. Baker, of Leroy, 

manager of the Leroy Telephone Co. 

After expressing his -pleasure at seeing 

so many in attendance he presented W. 

S. Vivian of the Automatic Electric Co., 

Chicago, who conducted the school. 
Nearly all of the operators had entered 

telephone work since the last school was 

held four or five years ago. A 


was 


number 
had only worked as operators from two 
weeks to three months, and out of the 
entire hundred, probably not more than 
a dozen had ever attended an operators’ 
school before or had received any instruc- 
tion in long distance standard operating 
practices, such as was given at the school. 

Owing to the fact that the majority 
of these girls were unfamiliar with the 
many different kinds of offices—in fact, 
never having visited a telephone office 
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other than the one in which they were 
employed—considerable time was devoted 
to a history of the origin, growth and 
development of the telephone and its 
importance in our industrial, commercial 
and social life. 

After establishing the fact that Service 
is the commodity telephone companies 
are selling, Mr. Vivian asked for a defi- 
nition of service. He received a num- 
ber of replies, finally getting the one he 
wanted, namely, that service is that which 
satisfies. The young women were then 
asked how they could furnish a service 
that would satisfy. All agreed that it 
was easier to talk about it than it was 
to actually do it. 

If one could meet a subscriber face to 
face, it would be far easier to establish 
a pleasant relation than over a telephone, 
because they could see each other and 
better understand. Over the telephone, 
the subscriber or patron can not be seen. 
The impressions received by both oper- 
ator and patron are those which come 
from the tone of voice used, the words 
and manner of speaking and the final 
result. 

The voice, therefore, is ‘a very im- 
portant qualification for an operator if 
she is to furnish a satisfactory service. 

Mr. Vivian believes that unless the 
individual operator has a _ vision of 
the telephone business as a whole and 
understands her responsibility and oppor- 
tunity to such an extent that the big 
purpose in her every effort is to intelli- 
gently furnish a service that will be sat- 
isfactory, she can not become a success- 
ful operator. 


She must be sympathetically interested 
in the wishes of the persons concerned in 
every call she handles. If she is not feel- 
ing well, or is tired or cross, and things 
either at home or office are not going 
smoothly, she must control and conceal 
them so that the subscriber will not know 
or suspect her conditions or be incon- 
venienced thereby. If the subscriber is 
cross or irritable, or even unreasonable, 
she will be so generous and‘ good-natured 
about it and will speak in such a pleasant 
tone of voice, that he will, because of it, 
change his manner. To do this success- 
fully, the operator must have two other 
qualifications—understanding and 
control. 


self- 


Operating conditions are different in 
different offices, different in size, devel- 
opment and equipment. Some offices have 
magneto equipment, others common bat- 
tery ‘amd others automatic equipment or, 
possibly, semi-automatic equipment. With 
conditions. such .as these existing .rules 
governing .the use of circuits become a 
necessity. When the individual operator 
gets this vision of the telephone business 
and her opportunities in. it, and she un- 
derstands these different and constantly- 
changing conditions, the rules cease to 
be a hardship—things to be dreaded— 
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Self- Valuation 
By Miss Anne Barnes 
Traveling Chief Operator, lowa Indep. Tel. Assoc., Des Moines, Iowa. 
What is a salaried position worth to its holder? 
Is it worth just what is realized on time served? 
If the compensation in the holder’s thoughts and plans is repre- 
sented only in terms of clothing, food, and shelter, is this a broad 


enough view of self-valuation? 


Is it possible for the holder to grow bigger, broader, or learn 
more about the work she is doing, or the work of the higher-salaried 
position, if she has only this viewpoint? 

Has one any interest in her work beyond the proper performance 


in such a case? 


Can one give her best under such circumstances? 
Is service sold under these conditions a fair exchange for the 


compensation agreed upon? 


Is such an employe ever worth the compensation received? 
Is such an employe a safe influence in an organization? 
Is such an employe a loss to an organization when services are 


discontinued? 


Does not one’s services in any line of work, or profession always 
call for the best, regardless of the compensation? 


* * 


* * 


An employer of women sat at his desk looking over a number 


of applications. 


His secretary noticed that he glanced quickly to a 


particular place on each application, then turned disappointedly to 
her saying: “There is not one who will qualify for the positions I 


want to fill. 


Turn them over to the third floor manager. 


He may 


find a few who will mechanically qualify, and if they do not, there is 


not much loss.” 


The secretary picked up the applications and on her way down 
to the third floor, she glanced over them as she wondered how her 
employer could turn down applicants he had not personally inter- 


viewed. 


Her attention was arrested in nearly every case at the 


“Reason—for leaving last employment” space. 


This is what she read: 
a change.” 


“Tired of working at Blank’s; wanted 


Then she realized why these applicants had not been personally 


interviewed by her employer. 
about the rolling stone. 


And she thought of the old saying 
She thought of the time five years before, 


when she, too, had sat and waited in that anteroom with a number of 
other applicants. She had wondered how they could be so indifferent 
when her heart was beating at every sound. She recalled when the 
secretary came out, dismissed the others and told her she could 
come in as Mr. Brown wanted to talk with her, how sorry she felt 
for those other girls although they did not seem to be much affected. 


And oh! 
learned! 


Those wonderful five years. 
How much still to learn! 

While she was out, her employer sat thinking: 
not.more girls of the type of my secretary? 


How much she had 


“Why are there 
She has put so much 


of herself into the organization that she has become a part of it— 
not a mechanical part, but a brain part.” 

Girls, what are you to your organization? 

Have you woven your efforts into the company plan for service— 
or is the service you render the loose-end kind which must: constantly 
be straightened out and put into proper place again? 

Think about it—classify your service! 
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but become a great help and are so con- 
sidered and used. 

Throughout the two days, operators 
were selected for practice work on the 
switchboards where imaginary calls were 
originated, recorded, circuits properly 
tested, the distant office signaled, tickets 
passed—in fact, the entire procedure was 
made just as realistic as possible and in 
accordance with standard practices. 


The closest attention was paid through 
out each of the four sessions, and it i: 
confidently expected that there will b 
a noticeable improvement in service a 
these young women return to their home 
and take their accustomed positions a 
their switchboards. 

On both days the operators were en 
tertained at luncheon at 
Exchange. 


the Women’ 
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Switching Equipment Computation 


General Principles of Computing the Qualities of Telephone Switching Equip- 






ment—-Two Methods Showing the Practical Application of Principles in Office 
of 6,000 Working Lines—Paper Presented Before Western Society of Engineers 


A knowledge of the amount of traffic 
in a telephone exchange and its distri- 
bution with respect to time and destina- 
tion is essential to be able to provide cen- 
tral office equipment which is adequate 
for the subscribers’ needs. In the plan- 
ning of an exchange, it is important that 
the network be so designed as to accom- 
modate the anticipated traffic demands 
on an economic basis, since in no other 
industry is there found such a heavy plant 
investment for the relatively short period 
of its useful service. 

From the standpoint of the subscriber, 
telephone service does not measure up to 
its fullest efficiency unless facilities are 
available for completing his connection 
whenever desired. On the other hand, to 
provide the necessary equipment to take 
care of all emergencies and traffic de- 
mands not anticipated, would require an 
investment that would entail such high 
charges for service as to defeat its own 
purpose. For good commercial telephone 
service, therefore, we are chiefly interested 
in knowing how much switching equip- 
ment to provide so that not more than a 
certain number of calls, say an average of 
1 to 100, or 1 to 1,000, will be lost. 

For computing the number of trunks 
required to carry efficiently a given 
amount of traffic, various formulae are in 
use, some determined empirically, and 
others based on the laws of probability, 
although it seems needless to establish 
with extreme accuracy what particular 
formulae or set of curves to use in ccm- 
puting quantities of equipment, when we 
consider the much greater error possible 
in the compilation of the traffic date, and 
in the assumptions of future growth and 
distribution of traffic. 

A review of various articles published 
in recent years* brings out these facts: 

1. That a fairly fixed relation exists 
etween the number of busy-hour calls 

f a given duration, and the maximum 
number of simultaneous calls during the 
busy hour. 

2. That within the limits of holding 
times, as ordinarily encountered in tele- 

ione practice, the preceding relation 

Ids.true regardless of the number of 

sy-hour calls and the average holding 

ie, so long as the product of these two 

‘tors remains constant. 


‘See bibliography at end of. paper. 
ince the preparation of this paper. the 
tober issue of the British Post Office 
t eetrical Engineers’ Journal is at hand 
c ntaining a mathematical review by G. 
- O’Dell, of some of the articles referred 
here and some editorial articles.) 


By Fred L. Baer 


3. That the average calling rate of a 
large group of subscribers usually dif- 
fers somewhat from the average calling 
rate of a small part of that group. 

While all of the methods described in 
the various articles are very interesting, 
since the ultimate results shown (Fig. 1) 
do not differ materially, it will not be 
necessary to go into details regarding the 
derivation of the curves, but use will be 
made of the results only. 

Let A equal average number of calls 
during period (call hours T C); 

C equal average calls during the busy 
hour ; 

T equal average holding time in hours; 

XY equal number of trunks; and 

P equal probability. 

Campbell’s empirical formula XY =T C 





+ 28y T of later changed to X=T C 
; 3.7Y% T C was derived from observa- 
tions of calls handled by groups of 40 or 
less trunks. If X = 10, the traffic indi- 
cated by this formula would be carried 
with a probability of loss of 1 call in 100. 
In the practical application of this for- 
mula to larger groups, certain percentages 
have been added that have not been taken 
into account by the various commentators 
In curve E, this formula is platted with- 
out the percentage factor. 

The probability that in a certain inter- 
val there will be various numbers of si- 
multaneous calls may be represented as 
follows: 


O calls = PP). = —————————x~—- 


a a’ 
1+a+—+—+... 


© Calg Se Pic Ce errs, 





a” a’ 
1+o+—+—+ ... 


2! 3! 





The probability that in certain intervals 
there will be « calls in progress in a 
group limited to +x outlets, is expressed 
by 


PL. = ——$—$—$_______— 


a a’ a" 
l1+et+—  ———. 12... 
( 2! 3! x! 


This latter expression more nearly rep- 
resents a theoretical measure of the lost 
calls, while the expression for Px above 
approximation and 
lends itself to ready calculation. 
shown as curves C and D in Fig. 1. 


is a very accurate 
This is 


The results for the expression /x+ are 
in more general use, and while perhaps 
not theoretically representing a measure 
of the lost calls, in providing slightly 
more equipment for a given amount of 
traffic, the error is on the safe side. This 
is shown in curves A and B, Fig. 1, and 
tabulated in Table A. 

For the purpose of this paper, the val- 
ves of curves A and B shown in Fig. 1, 
and in Table A will be used. These val- 
ues have been taken from the table ap- 
pearing in an article by E. C. Molina, of 
the American Telephone & Telegraph Co., 
published in the American Mathematical 
Monthly of June, 1913. 

The first requisites for determining the 
quantities of equipment for an automatic 
office in an exchange area, are to know 
the number of lines affected, the various 

classes of service given, 
—F-0 the number of calls per 


holding time or aver- 
age duration of calls 
within the office as well 


\ busy hour and_ the 
oy 


=a E-4 


as calls to other offices. 

co) It is also essential to 

know what provision is 

to be made for growth 

during the initial pe- 

riod as well as the pro- 

vision for the ultimate. 

It is generally recog- 

nized that, 
automatic 


when an 
system re- 
places a. manual system, 

a” E~@ the average -calling 

e rates per station or per 

oo _ line are increased and 
that the average hold- 


| 
| 





a” at at*? \ ing times are de- 
x or more calls = Pe, = E~“ SS ) enennil: te ts cleo 
x! (e¢t1)! (442)! 
42+ al known that the 
a a ° 
More than x calls = Po.,= E“ ( + —— +.. ) decrease in hold- 
(4#+1)! (¢ +2)! ing time is great- 
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er than the saving in operating time; in 


other words, the average duration of con- 


versation decreases. It is reasonable to 














assume that, in any community, the 
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Table A. Busy-Hour Average Calis and 


Trunks to Care for Them. 


amount of conversation carried during a 


given period, would be practically the 


TRUNKS 


° 5 
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same whether carried by an automatic or 
a manual system. 

considered that 
number of calls and 


It can, therefore, he 
the product of the 
the average conversation time for a given 
period, remains constant, regardless of 
how the traffic is handled. But if we as 
sume that the product of calls and hold- 
ing time are the same under manual and 
automatic conditions—that is, if we do 
not deduct the saving in operating time 
then there would be a margin for prob- 
alile increased amount of conversation in- 
cident to the use of the automatic SVS- 
tem. 

reasonable to use 


It is, of course, not 


the calling rate as estimated for a man- 
val system and the holding time as esti- 
mated for an atttomatic system, since the 
traffic 
somewhat lighter than that which is like- 


resulting product will represent 
ly to be experienced. 

In compiling data for use in determin- 
ing quantities of automatic equipment, the 
calls and holding times, if based on man- 
ual experience, should he projected to the 
initial period and should be based on ob- 
servations made during the busy season 
of the vear. 

Arrangement of Multiple. 

7 2 element is lim- 
ited to 10 outlets; the amount of trafhe 
handled is independent of the order of 


trunk-searching 


selection, assuming the selection to be 
instantaneous, as is practically the case. 


That is, if 10 outlets are available, say to 


CURVES A&B-PLOTTED FROM P=.00i AND P<.0! 


TABLES PREPARED BY E.C.MOLINA 
AND COINCIDING WITH AK ERLANGS 
APPROXIMATIONS. 


CURVES C%0-PLOTTED FROM AK. ERLANGS 


FORMULA AND PRACTICALLY 
COINCIDING WITH W.H. GRINSTEDS 
APPROXIMATIONS. 


CURVE E — PLOTTED FROM WLEE 


EMPIRICAL FORMULA. 


8&0 


TC(CALL HOURS) 
Relation Between Busy-Hour Average Calis and Number of Trunks to Care for 
Simultaneous Demand. 


Fig. 1. 
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100 selectors, it is immaterial whether th: 
cutlets are tested in regular rotation be 
ginning with the first one each time, or 
whether they are that thi 
first 10 selectors will begin by testing the 
first outlet, the second 10 by first testing 


arranged so 


the second outlet and finishing with the 
first, the third by 
outlet and finishing with the second, et« 


first testing the third 


The first arrangement, however, woul 
not be used because of the excessive weat 
on the switch connected to the first trunl 
and the excessive amount of rotation on 


each of the hundred first selectors, since 


if the traffic indicated an average of 4.13 
that 
extended to the 


simultaneous would 


half the 


calls, it mean 


calls would be 














first four trunks, and for the remaining 

Order of Traffic per Summation 

Selection Trunk of Trafhe 
ea ics ivahe aN 2 2 
a meh 0 1.22 
wai é oe L.&O 
Re eth ar v4 2.34 
| ED eee ns) 28 
oe ADT S07 
eee, cis’ ms ORT 5.094 
_ ara 227 3.98] 

OR oe cs cde 139 1.120 
ee 1 1.13 
Table B. Traffic Handled per Trunk in 
Group of Ten. 
half the switches would rotate over at 


least four contacts, to find one of the six 
remaining trunks. 
Table & 


handled per 


traffic 
group of ten 
when the trunks are selected in regular 
rotation beginning from the first. These 
figures were derived from the 1 in 100 
column of Table A. 

From Table B we 
probable _ traffic-carrying 


amount of 
trunk in a 


shows the 


determine thie 
capacity of a 
grovp of trunks with various methods of 
hank multipling. Consider Case 1, Fig. 
2, where the first five trunks in each 
group would handle 2.85 T C and the 
common group would handle 1.28 T C, or 
a total of 6.98 T C. 

This is capacity greater than that of 
either a group of 10 and a group of 5, or 
1.5 groups of 10, but not so great as that 
of a group of 15. Advantage is not tak- 
en of this increased capacity in the direct 
computation, which in this case would be 
1.5 groups of 10, but the arrangement is 
used to provide an additional margin of 
about 12% per cent to care for unforeseen 
variations. 

In Case 2, three individua! 
groups of 5, in a common group of 5, 


can 


having 


the 20 trunks would carry 983 T. 
C, or about 20 per cent more than 
two groups of ten. In Case 3, the 30 


. 


trunks would handle 14.725 T C or abecut 
19 per cent more than three groups of 14 
In Case 4, in a similar manner it may 
be computed that the 20 trunks would 
handle 9.83 T C or about 20 per cent more 
trafic than two groups of 10. 

In the following, it is proposed to show 
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ow the traffic data are used to compute 
lie quantities and distribution of the va- 
rious elements of switching equipment in 
, Strowger automatic exchange. 
Primary Line Switches. 
Since there is a 
with 


line switch associated 
line, the number 
if working primary line switches is de- 
termined the of 


each subscriber's 


from number working 
lines. 

When a subscriber's intermediate dis- 
tributing frame is interposed between the 


line switches and the connector banks, so 
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message-rate 
vided into 
sroups. 


group 
individual 


subdi- 
P.B.X 


must also he 


line and 


In either case in the line 


for the various classes of 


grouping 
switches ser- 
vice, precautions should be 


the pay-station 


taken so that 


lines and message-rate 
lines do not have access to the same first 
selector switches; otherwise, under 
‘ain conditions, there would be premature 
registration of 


lines, due to the circuit 


cer- 


meters on message rate 
requirements of 
pre-payment pay-station service. 


The 


greater than the number of working lines 
and the number of terminals 
numbers) is usually 10 
than the number of working lines. 


(connector 


per cent greater 
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Table C. Average Calling Rate per Line. 

















that any line switch can be cross-con- number of primary line switches It is recognized that when the average 
igual a aie tered ets be provided for the initial period for each calling rate per line for a certain class 
necessary, due to circuit requirements, to class of service is usually 5 per cent of service is based on the originating traf 
eroup the primary line switches ‘n classes 
for the following service: Flat rate, mes- Prim. Line Switch 
sage rate, and pay-station rate. On the per Group. 10 75 50 I 
ether hand, if an intermediate frame is Calling rate per | ' , ; . 
; : working line .... ee 1.1 1.28 1.61 189 2.1 2.63 3.16 3.72 
not used and the line switches are per- Calling rate per 
manently connected to the terminal num- equipped line ..... | 957 1.04 122 1538 18 2 92 9g 954 
hers, then the flat rate group must be Trunks per group...) 10 9 10. 9. 10. 7 ©)=6—&. ) 1), 
further subdivided into individual lines, 
party line and P.B.X. groups, and_ the Table D. Proper Grouping for Various Calling Rates. 
fic of a thousand or more lines, the call- 
5 i 2 132 14 IS | ing rate for any small groups, such as 25, 
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Grouping of Selectors. 


oO, 75 or 100 lines, will 


rate. 


vary from this 
if the 
calling rate is based on a smaller number 
of lines, there will be little or varia 


tion when considering small groups. Ta 


average However, average 


no 


ble C shows the percentage variation that 
can the various 
groups at different calling rates. 
Assuming that the line 
switches is 5 per cent greater than the 
number of working lines, Table D indi 


be allowed for 


small 


number of 


cates the proper grouping of plunger type 
line switches per master switch, for va- 
rious calling rates and with a holding time 
of 120 seconds. 

Ordinarily the average traffic would not 
great to of 
less than 50 lines per master switch, ex 

cept in unusual 
P.B.X. trunks 


lines are grouped together. 


be so as necessitate groups 


cases, such as where 


or other busy flat-rate 
In this case, 
the lines of heavy traffic can be isolated 
and grouped 25 per switch, thus 
reducing the average calling rate of the 
remaining lines. 

First Selectors (Without Secondary 


Line Switches). 


master 


If local secondary line switches are 
not used, the number of first selectors 
would correspond to the number of 


equipped outlets from the ‘primary line 


switches as explained in the previous 

paragraphs. 

First Selectors (With Secondary Line 
Switches.) 


When each of the ten trunks from each 
primary sub-group leads to a secondary 
line switch, which in turn has 10 outlets 
to first selectors, then each primary line 
switch will have access to 100 first selec- 
tors, and these 100 
tion as one group. 

As explained in the following section, a 


first selectors func- 











The Most Modern Backed 
By 30 Years of Success— 


The Strowger Automatic 
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HE installation of Strowger Automatic Telephone 
Equipment gives a company taking such a step two 





great advantages not often found associated. 





Not only does this apparatus embody all that is 
modern and progressive in telephony, not only is it con- 
structed in harmony with the newest ideas, to meet the 
needs of today and tomorrow, but it also has back of it 
the stability aud certainty of success which thirty years 
of consistent development and wide experience insure. 


AUTOMATIC ELECTRIC COMPANY 


FACTORY AND GENERAL OFFICES, CHICAGO, ILL. 
BRANCH OFFICES: 


New York City Philadelpbia Boston Detroit 
21 East 40th St. The Bourse Bldg. 445 Tremont Bldg. 525 Ford Bldg. 
Cleveland Columbus Rochester Pittsburgh 


415 Cuyahoga Bldg. 512 Columbus Savings 519 Arlington Bldg. 2136 Oliver Bldg. 
& Trust Bldg. 


Ft. Worth Ft. Wayne Kansas City 
212 Lucern Bldg. 502 Bass Bldg. 1001 New York Life Bldg. 


ASSOCIATED COMPANIES 


INTERNATIONAL TELEPHONE SALES AND ENGINEERING CORPORATION, New York 
International Automatic Telephone Company, Ltd., London 
Compagnie Francaise pour |’Exploitation des Procédés 
Thomson-Houston, Paris 
Automatic Telephone Mfg. Co., Ltd., Liverpool. Automatic Telephones, Australasia, Ltd., Sydney. 


















Please tell the Advertiser you saw his Advertisement in TELEPHONY. 





















group of 100 outlets reached through sec- 
ondaries is not fully as efficient as if 
reached direct. The 100 first 
may, however, be considered as having 
the effectiveness of a group of &. If 


selectors 


we consider that first selectors are some- 
times held line “shorts” or 
“grounds” or by subscribers unwittingly) 


busy by 


leaving their receivers down, it becomes 
necessary to allow for some margin, and 
this margin is obtained by using the | in 
1,000 probability. 

From Table A it can be determined that 
a group of & trunks will handle 59.4 
T C (call hours) with a probability of 
loss of 1 in 1,000. Therefore, 100 first 
selectors reached through secondaries can 
be considered to carry safely 594 T C, 
and under certain conditions it has been 
considered that satisfactory service could 
be given on the basis of 100 first selectors 
carrying 75 TC. On the basis of 100 first 
selectors carrving 59.4 T C, the efficiency 
of the switches would be 59.4 per cent and 
the average occupancy per switch would 
be .594. 

Local Secondary Line Switches. 

Each of the ten trunks controlled by 
primary master switch ‘leads to a2 
secondary line switch in a different sec- 
ondary sub-group, each of which, in turn, 
its own 10 outlets to first 
may be 


any 


has selectors. 
3y reference to Fig. 3 it 
that any primary line switch may at dif- 
ferent times take any one of 100 first 
selectors. 

Since it is usually necessary to group 
from 18 to 25 primary sub-groups to 10 
secondary sub-groups, and since from any 
one primary sub-group there is only one 
cutlet to each secondary sub-group, it is 
evident that if the ten outlets from any 


seen 
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100 first selectors. [Experience has shown 
that good service can be given on the as- 
sumption that not more than &) switches 
are ever in use simultaneously. 

In order to minimize’ the difficulty of 
unavailable trunks from primary switches, 
it is distribute the traffic 
evenly among the secondary sub-groups, 
and the following three methods are prac- 


necessary to 


ticed to contribute towards this end: 

1. A special scheme of cross connec- 
tion between primaries and secondaries 
so that whenever there is a tendency for 
the primaries to build up before a cer- 
tain sub-group, the next call attempted 
will break up the combination. 

2. The “step-off” relay on each sec- 
ondary sub-group is so arranged _ that 
when this sub-group has a 
pre-determined number of calls in prog- 


secondary 


ress on successive trunks, all of the pri- 
which had 
secondary 


mary switches pre-selected 
trunks to this 
stepped off to another sub-group. 


3. When a secondary sub-group has 


section are 


all trunks busy, all of the primary mas- 
with that 
caused to 


ter switches associated entire 
secondary group operate 
momentarily. This aligns all of the dis- 
engaged primary line switches on the 
shaft, and re-groups the primary pre-se- 


lections. 


are 


If, from each primary sub-group, only 
eight outlets are equipped, even though 
10 secondary sub-groups are used to carry 
the traffic to 100 first there 
would not be a theoretic group of 100 but 
rather 1% times a theoretic group of 80. 
However, there is so little difference he- 
tween the two that a theoretic group of 
100 can be considered as correct. 

To compute the number of secondary 


selectors, 
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Fig. 3. 


secondary sub-group have been made busy 
hy calls from ten primary sub-groups, the 
remaining primary sub-groups must be 
deprived of access to this secondary sub- 
group. Each of the remaining primary 
sub-groups will then only have nine avail- 
able outlets. The general effect of this is 
somewhat to reduce the availability of the 


Primary-Secondary and Secondary Selector Cross-Connecting Scheme. 


line switches to a group of 10 sub-groups, 
we must first determine the number of 
primary sub-groups required to load the 
group. Consider that 100 first selectors 
reached through secondaries will handle 
59.4 T C. The number of primary sub- 
groups to be placed in one group may be 
computed by dividing this by the aver- 
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age traffic offered per primary sub-group 
represented by » 7 C (n being the num- 
ber Of working lines in the primary sub- 
group, C being the number of calls per 
line, and 7 being the holding 
hours). 


time in 


If the result is a mixed number, then 
only as many primary sub-groups should 
be grouped together as are represented 
by the whole number, unless it is known 
that are margins in the 
data which would permit using the next 
whole After this has 
been determined, the average occupancy 
of the first deter- 
mined on the basis of actual traffic han- 


there origina! 


larger number. 


selectors should be 


which will usually be somewhere 


59.4 T C. 
Rotary Second Line Switches. 


dled, 
near 


If rotary secondaries used, 


each group is made up of 10 sub-groups 


type are 


having 25 outlets, providing a_ theoretic 
group of 250 outlets or an effective group 
of 0.85 x oiao;. kf « 


group of 250 is too large, by using less 


250 or theoretic 
than 25 outlets, various smaller theoretic 
groups, such as 240, 220, or 200, may be 
obtained 

The number of primary sub-groups re 
quired to furnish traffic for a secondary 
group is determined much as in the case 
of plunger type secondaries. A theoretic 
group of 250 trunks or an effective group 
of 212.5 will handle 174. 7 C (call hours), 
hence from 50 to 60 primary sub-groups 
will be required to keep a group of rotary 
secondaries busy. Present practice in 
mounting the secondary line switches pro- 
hibits the placing of more than 50 primary 
sub-groups to a group. 


Second Selectors. 


From the traffic data we can obtain the 
percentage distribution of the originating 
calls, and thus determine the calls that 
are to be handled by second selectors. 

A group of 10 trunks will handle 4.15 
T C with a probability of loss of 1 in 
100. Dividing the total number of call 
hours to be handled, by 4.13, will give 
the number of groups of 10 of second 
selectors. 

When the first selectors are reached 
through secondary line switches, the re- 
sulting increase in efficiency is felt be- 
vond the first selectors. In other words, 
10 second selectors should carry 
traffic than 4.13 7 C. 

Suppose in an office that had just suf- 
ficient traffic for 200 first selectors (T ( 
= 2x59.4), that 70 per cent of the tota! 
traffic (83.16 T C) was local. Dividing 
this by 4.13 would indicate a need for 
slightly more than 200 second selectors 
Obviously such a number of selectors i: 
too high, since it would be more than th: 
number of first selectors. Accordingly 
some allowance can be made for th: 
greater efficiency of second selector 
when a relatively large percentage of th 
traffic is local. 


more 
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the 
selector 


determine 
first 
hanks, because sometimes the number of 


It is also 


method of 


necessary to 
multipling the 


second selectors must be adapted to the 
The preferred 
the 
working in 


method of multipling. 


method is to determine number of 


second selectors groups of 


tien, and then arrange the first selectors 
so that each group will have a number of 
second selector trunks individual, and 
the 


groups. 


common to two or more 


15 trunks from 20 


remainder 
l‘or instance, 
may be so arranged that 


‘irst selectors 


there will be tive trunks individual to 
each group of 10 selectors and 5 trunks 
entire 20. If the arrange- 
ment is that the individual trunks 
are tested first, the entire group will han- 
dle 6.98 T C 
of 1 in 100. 
The other method is to determine the 
of the first for the 
particular level under consideration, and 
group together a sufficient number of first 


common to the 
such 


with a probability of loss 


occupancy selectors 


selectors on the basis of this occupancy, 
to offer 4.13 T C to the second selectors. 
If the resultant number of first selectors 
is net a multiple of five, the number of 
first selectors is cut down and sufficient 
trunks are equipped to handle the traffic 
from such reduced group. 
Trunks to Other Offices. 

If the trunks are taken directly from 
selector levels, the number of trunks is 
determined in practically the same man- 
the number of selectors 
just described. Since the trunks operate 
through cable pairs to other offices, it is 
advisable to provide some margin to al- 
low for trunks that may be unavailable 
because of conductors being in 
trouble. This margin is usually provided 
by using 1 to 1,000 probability instead 
of 1 in 100, or in other cases, by using the 
1 in 190 table and adding a certain per- 
centage to the resultant number of trunks. 

If outgoing secondary line switches are 
used, the number of trunks in the group 
is determined from the 1 in 1,000 proba- 
bility table, on the basis of the theoretic 
croup being only & per cent available, as 
explained for first selectors. Either 
plunger type or rotary type line switches 
may be used for outgoing secondaries. 

The number of trunks thus determined 
gives also the number of impulse repeat- 
ers required at the originating office, and 
the number of incoming second selectors 
in the distant office. 


Outgomg Secondary Line Switches. 


ner as second 


cable 


After the number of outgoing trunks 
has been determined, as just outlined, then 
the number of secondary sub-groups can 
lhe determined on the basis of a certain 
tumber ef trunks per sub-group. If the 
number of sub-groups is less than 10, each 
ten trunk group must be divided as evenly 
as possible among all secondary sub- 
groups so that there will be more than 
one outlet for each trunk group, leading 
to each secondary sub-group. 
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This results in somewhat lowered effi- 
ciency, since if a certain secondary sub- 
group is momentarily or permanently 
busy, two or more outlets would be busy 
to the first selectors. In such cases, the 
10 trunks are considered at only 8&5 per 
cent of their theoretic efficiency, and will 
handle .&5 x 4.13 or 3.51 T C. 


The number of outgoing secondary line 
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switches can be determined on the basis 
of 10 outlets handling 4.13 T C or 3.51 
T C, as the case may be, and then group- 
ing the first selectors so that each group 
has a certain number of trunks individual 
to the group, and the remaining trunks 
common to two or more groups; Or, as 
in the case of determining the number of 
second selectors, the occupancy of the 
first selectors for the particular level 
under consideration is determined and the 
first selectors arranged in groups so as to 
offer 4.13 T C or 3.51 T C per group. If 
the resultant number of first selectors is 
not a multiple of five, the number of first 
selectors is cut down and a sufficient num- 
ber of outlets are equipped to care for the 
traffic offered by the reduced number of 
Aarst selectors. 


Third Selectors. 


The third selectors in a five-digit sys- 
tem are used for distributing the calls to 
the various hundred groups in each 
thousand. Third selectors working in 
groups of ten can handle 4.18 T C. Ac- 
cordingly, the number of groups of ten 
required for each thousand may be com- 
puted by dividing the total amount of 
traffic to be handled by each level, by 4.13 
T C. The second selector banks should 
then be so multipled as to keep these 
groups of ten uniformly busy. 

In case the scheme of multipling which 
is used is such that the local traffic is 
kept separate from the incoming traffic, 
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because of the fact that the incoming 
switches may be reached through outgo- 
ing secondaries at the originating office, 
they will handle traffic at a different rate 
second se 


Therefore, the occupancy per 


iector for each level will have to be de- 
termined for both incoming and _ local 
switches, and the proper number of 


trunks. 
The resultant grouping of second selec- 


switches combined to supply ten 


tors should be in multiples of ten 


Connectors. 

The number of connectors is computed 
by ‘irst determining the average calls ter 
minating in each hundred and applying 
a percentage for variation as shown in 
Table C. 
‘0 trunks will carry, we determine from 


Then if the traffic is less than 


value the number of 
the 


the equivalent T C 
connectors 
Table A. 
If the number of calls is greater than 
10 trunks will carry, then by dividing the 


from second column of 


number of calls by the number that 10 
trunks will the necessary number 
of groups of 10 may be found. The third 
selector multiple may then be arranged 
so there will be individual and common 
trunks. 


carry, 


If this is not done, the number 
of connectors must be determined on the 
basis of full groups of 10 and a remain- 
ing partial group. 

To take care of toll calls from toll se- 
lector banks, combination toll and regu- 
“lar connectors can be provided. These 
should be arranged so that they are the 
last choice for regular calls, so as to se- 
cure maximum availability for toll calls. 


Rotary Connectors. 

The method of determining the num- 
ber of these connectors is the same as 
for regular connectors. Due to the fact 
that the calling rate to P.B.X. rotary 
groups is much heavier than to regular 
groups, and that the calling rate given is 
usually the result of observation of this 
particular class of calls, it is not neces- 
sary to add much, if any, percentage for 
variation. 

Combination rotary connectors are, as 
a rule, rather complicated and there is, 
therefore, little economy in providing 
them. Accordingly, separate toll rotary 
connectors are provided and their number 
is computed in a similar manner as for 
local connectors. 

Application. 

It is believed that the principles just 
described will be better understood and 
made more interesting by a practical ap- 
plication. For this purpose we may con- 
sider a four-office network, and compvte 
the amount of equipment needed in one 
of the offices to care for the assumed traf- 
fic. 

Assume that the office under considera- 
tion has 6,000 working lines originating 
10,692 B.H.C. (busy hour calls) of .120 
seconds average duration, and assume, 
further, that this office is equipped with 
6,300 line equipments and 7,000 connector 
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terminals. The distribution of traffic may 
be assumed as follows: 


Local. Outgoing. 
ETE 4,277 
— 2,299 
eres 3,546 
eee 570 
The assumptions for the traffic distri- 
bution to the thousands and hundreds 
groups are shown in Fig. 4. On the basis 
of these assumptions, the quantities of 
equipment may be computed by either of 
the two methods described. 


Primary Line Switches. 


Allowing 5 per cent of the number of 
primary line switches in excess of the 
number of working lines, to care for re- 
grouping of lines and to equalize traffic, 
the 6,000 working lines would require 
6,300 line switches, originating a total of 
10,692 B.H.C. of averaged duration, 120 
seconds. 

The average calling rate per equipped 
line would be about 1.7 B.H.C. From 
Table D, which happens to have been 
worked out for calls at the 120-second 
holding time, we see that for a calling 


. 


Incoming. 


2 580 
3,292 
590 
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rate between 1.53 and 1.8 per line equipped, 


the line switches should be grouped 50 per © 


master switch. 

The 50 line switches will offer 85 
B.H.C. Allowing for group variation of 
37 per cent as indicated in Table C, we 
can expect that at times the group will 
offer traffic at the rate of 115 B.H.C. We 
find from Table A that 10 trunks will 
handle 4.13 T C or 124 B.H.C. at 120 sec- 
onds duration, with a probability of loss 
of 1 in 100. Therefore, the 6,300 line 
switches should be provided in 126 sub- 
groups of 50. 


First Selectors. 


If the first selectors are reached 
through secondary line switches, each 
hundred first selectors will, as we have 
already seen, handle 59.4 T C, or 1,782 
B.H.C. at 120 seconds duration. To han- 
dle ‘10,692 B.H.C. will, therefore, require 
six jgroups of 100 switches each, or 600 
first selectors. 

It will be seen that the traffic assumed 
would ‘require a certain number of full 
groups. If, however, there were a par- 
tial group left over, then a smaller group, 
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say of 50 or 60, or as may be required, 
would be provided. 

Local Secondary Line Switches. 

As previously explained, each hundred 
first selectors is fed by a group of sec- 
ondaries consisting of 10 sub-groups. 
Since we have six major groups of sec- 
endaries, there will also be six major 
groups of primaries, each group consist- 
ing of 21 sub-groups of 50 switches each. 

Since each sub-group of primaries has 
19 outlets to secondary switches, there 
would be 210 secondary line switches in 
each secondary group; and since each 
secondary group has 10 sections, there 
would be 21 secondary line switches per 
sub-group. From this we may see that 
there would be a total of 6x10x21 = 1,260 
secondary line switches 6x10 = 60 
secondary master switches. 

Local Second Selectors. 

From Fig. 4 we see that the local traf- 
fic consists of 4,277 B.H.C. Since 10 out- 
lets will handle 4.13 T C, or 124 B.H.C. 
of 120 seconds duration, to handle the lo- 
cal traffic will require 34%. groups of 10 
cr 345 local second selectors, 


and 


a_ trial 
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grouping showing that 360 local second 
selectors should be provided. 

Using the multipling scheme, as shown 
in Fig. 2, for the second level of first 
selectors, we see that for each 10 first 
selectors, the first five contacts have ac- 
cess to five individual trunks, and the 
last five contacts have access to five com- 
mon trunks shared with 50 other 
switches. This grouping would provide 
60 groups of five individual trunks, and 
12 groups of five common trunks, or a 
total of 360. 

It should be noted from Table B that 
the carrying capacity of the 60 groups of 
individual trunks is 60x2.85 or 171 T C, 
and that of the 12 groups of common 
trunks of 12x1.28 or 15.36, or a total of 
186.36 T C, which represents 5,590 B.H.C. 
of 120 seconds duration. This arrange- 
ment of multipling provides, in this case, 
for an increase of approximately 30 per 
cent above the normal local traffic. 


Outgoing Trunks to Office “B.” 

The 2,299 B.H.C. representing the out- 
going traffic to Office B is equivalent to 
76.6 T C at 120 seconds duration. Since 
100 trunks will handle 459.4 T C, 1.28 
groups of 100, or 130 trunks, will be need- 
ed to handle this traffic. It will be noted 
that this was computed on the basis of 
a probability of loss of 1 in 1,000. We 
might have made the computation on the 
hasis of loss of 1 in 100, which would 
have indicated a need for 118 trunks. 
Adding 10 per cent to this result to allow 
for trunks being unavailable due to con- 
ductor trouble, would give the same re- 
sult as before, namely, 130 trunks. The 
number of trunks incoming at Office B 
from Office A will also be 130. 

Since the outlets from the first selec- 
tors to the outgoing secondary line 
switches will be in.groups of 10, and 
since 10 trunks will handle 124 B.H.C. of 
120.seconds duration, we would, therefore, 
need 18.5 groups of 10, or 185 outgoing 
secondaries. To facilitate grouping and 
+o provide additional margin, we could 
profitably install 200. The 600 first se- 
lectors could be grouped on the basis of 30 
first selectors to 10 outgoing secondaries; 
or, if desired, we could arrange 60 first 
selectors to 20 outgoing secondaries, by 
means of 3 individual groups of 5 and 1 
common group of 5. The latter arrange- 
ment would provide a margin of nearly 
30 per cent to care for emergencies. 

Outgoing Trunks to Office “C.” 

The 3,546 B.H.C. of 120 seconds dura- 
tion, representing the outgoing traffic to 
Office C is equivalent to 118.15 T7.C. This 
would require 1.99 groups of 100 or, say, 
200 trunks. 

The number of: outlets from the first 
selectors to the outgoing secondary line 
switches = 3,546/124 or 28.6 groups of 10 
outgoing secondaries: -It would probably 
be more convenient to provide 300. These 
would be arranged on the basis of six 
individual groups of four and one com- 
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mon group of six for each 60 selectors, 
providing about 16 per cent margin. 

Outgoing Trunks to Office “D.” 

The 570 B.H.C. representing the out- 
going traffic to Office D would be carried 
direct to outgoing trunks, and not through 
secondaries. The number of trunks must, 
therefore, be computed as working in 
groups of ten, giving 570/124 or 4.5 
groups or 45 trunks. These could be ar- 
ranged in six individual groups of five 
and three common groups of five, or total 
of 45 trunks. This arrangement would 
provide a margin of nearly 10 per cent 
for emergencies. 

Incoming Second Selectors from 
Office “B.” 

Assuming that the outgoing trunks at 
Office B are reached through secondaries, 
the 2,580 B.H.C. would indicate a need of 
145 trunks computed as above. 


Incoming Second Selectors from 
Office “C.” 
Assuming that the outgoing trunks at 
Office C are reached through secondaries, 
a need of 185 trunks would be indicated. 


Incoming Second Selectors from 
Office “B.” 

The 590 B.H.C. originated by Office D 
would be carried direct to outgoing 
trunks. Working in groups of ten, 50 
trunks would be needed. 

Third Selectors. 

For each of the 1, 2 and 3 thousand 
groups it is assumed there will be 1,862 
B.H.C. This means that from the local 
and incoming second selectors to third 
selectors, we would need 1,862/124—15 
groups of ten, or 150 trunks for each of 
the first three levels. 

The detail arrangement of the multiple 
is too tedious to describe here; suffice it 
to say that consideration is given to the 
fact that the local and incoming selectors 
are handling calls at different rates on ac- 
count of some being fed through second- 
aries. 

For each of the 4, 5, 6 and 7 thousand 
groups it is assumed there will be 1,290 
B.H.C. Each of these four levels must, 
therefore, provide 1,290/124—=10 groups 
of ten or 100 trunks to third selectors. 

Connectors. 

For each of the regular hundreds it 
is assumed that there will be 129 B.H.C. 
of 120 seconds duration and 4 toll calls of 
240 seconds duration. The total traffic 
would then be 4.3 T C+0.266 T C= 4.566 
T C. Allowing for a group variation of 
25 per cent as shown in Table C, we must 
provide facilities for handling 5.7 T C. 
We should, therefore, need 1.38 groups of 
ten or 14 connectors, four of which could 
he combination connectors and the re- 
mainder regular connectors. 

The combination connectors are used 
for incoming toll calls and are last choice 
for regular calls. Five individual trunks 
would be taken off the first contact, one 
trunk from each of five divisions of third 
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selectors, five trunks would be taken off 
the next five contacts which would be 
multipled throughout all switches, and 
four trunks would be taken off the last 
four contacts in such a manner that the 
trunks from these contacts would seldom 
be used and would be almost continuously 
available for toll. This arrangement of 
trunks will provide for nearly 15 per cent 
increase over the variation allowed above. 


Rotary Connectors. 

For each of the P. B. X. hundreds, it 
is assumed that there will be 428 B.H.C. 
of 120 seconds duration. This is equiva- 
lent to 14.3 T C and would require 34 
connectors. Since this calling rate is very 
heavy and is established from traffic for 
a comparatively small group of lines, no 
group variation need be allowed. 
ranging five individual groups of five, 
and a common group of five, or a total 
of 30 connectors, we could handle 15.53 
T C, which would be nearly 9 per cent 
above the average traffic. 

Assuming that there are 15 B.H.C. of 
240 seconds duration from toll, and al- 
lowing for a 25 per cent variation, the 
traffic would be represented by 1.25 T C 


By ar- 


requiring five toll rotary connectors. 
Second Method. 

In computing the number of primary 
line switches, local secondary line switches 
and first selectors, there may be slight 
differences in detail, but the final result 
is nearly the same whatever method is 
practiced. 

Local Second Selectors. 

The average occupancy per first se- 
lector with respect to all calls is 59.4/100 
=0.594. The average occupancy with re- 
spect to the second level for local calls is 
4,277/10,692 X 0.594 = 0.238. Since 10 out- 
Jets will handle 4.13 T C, the number of 
first selectors required to feed 10 trunks 
would be 4.13/.238 or approximately 18. 
‘ Since this is not a multiple of five, and 
since it is reasonable to suppose that 20 
first selectors would overload the group, 
it is necessary to drop back, say, to 15 se- 
lectors. This number, we find, would offer 
3.57 T C, which could be handled by nine 
trunks. We would, therefore, provide 
600/15 or 40 groups of nine; a total of 
360 local second selectors. These would 
be wired with banks and shelves for 40 
groups of 10. If, however, it was un- 
likely that the tenth trunk would ever be 
utilized, the multipling scheme outlined in 
the first method would be preferable. 


Outgoing Trunks to Office “B.” 

The. number of outgoing trunks would 
not differ in applying the. second method, 
but the number of associated outgoing 
secondary line switches could show some 
difference. 

The average occupancy of the first se- 
lectors with respect to the third level 
would be 2,299/10,692 X0.594 0.128 T C. 
Since 10 outlets will handle 4.13 T C, it 
will require 4.13/.136 or 32 first selectors to 
feed each group of ten outgoing second- 





30 
ary line switches. Arranging the first 
selectors in groups of 30, would give 20 
groups, providing a total of 2010 or 200 
trunks to secondaries. 
Outgoing Trunks to Office “C.” 

The average occupancy of the first se- 
fectors with respect to the fourth level 
would be 3,546/10,692 X 0.593 = 0.197 T C. 
Since 10 outlets will handle 4.13 7. C, it 
will require 4.13/.197, er 21 first selectors 
to feed each group of ten outgoing second- 
Arranging the first se- 
groups of 20 for this 


ary line switches. 
level 
10, or 300 
outgoing secondaries for this office. 

Outgoing Trunks to Office “D.” 

The average occupancy of the first se- 
lectors with respect to the fifth level 
would be 570/10,692 X0.594 = 0.0817 T C. 
Since 10 outlets will handle 4.13 T C, it 
will 1.13/.0317 or 130 first se- 
lectors to feed each group of 10 trunks. 
There would be four full groups of 130 
partial group of &0. This partial 
group will offer 80.0317 or 2.536 T C, 
which would require eight trunks. There 
would, therefore, be a total of 48 trunks 
needed to Office D. 


lectors in 
would provide 30 groups of 


require 


and a 


Incoming Second Selectors. 
can be computed in the 
way as described in the first method. 


Third Selectors. 


It has been found that each group of 
second selectors will handle 
3.57 T C. From this it can be seen that 
the average occupancy with respect to 
each of the first three levels is 748/4,280 
X3.57/9 = 0.0694 TC. 

Since 10 outlets will handle 4.13 T C, 
there will be required 4.13/.0694 or 60 
local second selectors to each group of 
10 trunks. Since the local second selectors 
are mounted in divisions of nine, each 
group must contain either 54 or 63 
switches. If they are arranged in groups 
of 63, there would be five full groups, 
aid a partial group of 45, which partial 
group would require nine trunks. There 
would, therefore, be 59 third selectors 
rrom each of the 1, 2 and 3 levels of local 
second selectors. 

The occupancy of the local second se- 
lectors with respect to each of the 4, 5, 
6 and 7 levels, would be 510/4,280X 
3.57/9 or .0473 T C. For each group of 
ten trunks, there would, therefore, be 
needed 4.13/.0473 = &7 local second selec- 
tors. The total number of local second 
selectors would, therefore, be divided into 
four groups with respect to these levels, 
thus feeding into 40 third selectors. 

Since the average occupancy of the in- 
coming second selectors from Office B is 
0.594, the occupancy with respect to each 
of the 1, 2 and 3 levels is 436/2,580X0.594 
or 0.1 T C. There would thus be required 
1.13/.1 or 41 switches to each group of 
10 trunks. 

These switches may be arranged in 
three full groups of 40, and a partial 
group of 25, which partial group may be 


These same 


nine local 


TELEPHONY 


with switches from Office C. 
Since the occupancy of selectors with re- 
spect to each of the 4, 5, 6 and 7 levels is 
318/2,580X0.594, or 0.0732 T C, it would 
require 4.13/.0732 or 56. switches to each 
group of ten trunks, with respect to these 
levels. They may be thus arranged in 


combined 


two full groups of 50 and a partial group 
of 45. 

Since the average occupancy of the in- 
coming second selectors from Office C is 
0.594, the occupancy with respect to each 
of the 1, 2 and 3 levels is 588/3,292 X 0.594 
or 0.109 T C. It would, therefore, require 
4.13/.109 or 40 switches to each group of 
10 trunks. 

By arranging for four full groups of 
40 and combining 15 more with the partial 
group of 25 from Office B, a partial group 
of 10 would be left, which may be com- 
bined with the group from Office D. The 
occupancy of these incoming 
with respect to each of the 4, 5, 6 and 7 
levels would be 382/3,2920.594 or 0.069 
T C, requiring 4.13/.069 or 60 switches to 
each group of 10 trunks. These may be 
arranged in three full groups of 60, and 
a partial group of five, which may be com- 
bined with the incoming selectors from 
Office D. 

Since the average occupancy of the in- 
coming second selectors from Office D is 
0.413, the occupancy with respect to each 
of the 1, 2 and 3 levels is 90/590X0.413 
or 0.063 T C, and the 50 incoming selectors 
would offer 3.15 T C. Combining this 
group with the partial group of 10 from 
Office C would make a full group of 60 
offering 4.13 T C. 

Since the occupancy of these selectors 
with respect to each of the 4, 5, 6 and 7 
levels wouid be 70/590X0.413 or 0.049, the 
50 incoming selectors would offer 2.45 
T C. The partial group of five from 
Office C would offer 5X0.069 or 0.345 T C, 
and if this is combined with the group 
from Office D, the entire group would 
offer 2.795 T C, requiring eight trunks to 
third selectors. 

We, therefore, have in each of the first 
three thousands the sum of 59, 30, 40, 10 
and 10, or 149 third selectors. We have 
in each of the remaining four thousands 
the sum of 40, 30, 30 and &, or 108 third 
selectors. 


selectors 


Connectors. 


For each of the regular hundreds, with 
129 B.H.C., it might be unsafe to provide 
only 10 connectors, so that the third se- 
lectors should be arranged in one full 
group, and a very small partial group. 
This partial group could be combined 
with the toll selectors, and the trunks led 
to four combination connectors. This ar- 
rangement would provide a group of 10 
trunks and a group of 4 trunks, with 
capacity to carry 4.953 T C or about an 
increase of 8 per cent over the estimated 
average. 

For 428 B.H.C. of 120 seconds duration, 
or 14.3 T C, there would be required three 
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groups of 10 trunks to carry 12.39 T C, 
and a partial group of seven trunks to 
carry the remaining 1.91 T C, making a 
total of 37 rotary connectors. 

To avoid the tedious computation of the 
occupancies of the various groups of 
third selectors it has, in this case, been 
assumed that the third selectors could be 
arranged so that the respective groups of 
1 trunks would each have the rated 
capacity. Since there are less than 10 
toll rotary connectors, they could be com- 
puted as indicated in the first method. 


Summary. 


In the first method the number of 


trunks is determined on the basis of in- 
dependent groups of ten, but the resultant 
number of switches is so arranged by 


means of overlapping multiples or com- 
mon groups of trunks as to afford team- 
work between groups. 

This extra call handling capacity is 
used as a margin to care for possible peak 
and emergency traffic. This is essential 
if, as in this case, the busy-hour originat- 
ing traffic is the basis of distribution, since 
the peak traffic in any given direction may 
not coincide with the peak for the origin- 
ating traffic. 

In the second method, each group of 
trunks is independent of all other groups 
and is accessible only from a fixed field. 
There is no teamwork; each group must 
be arranged to care for its own peak. 

The table below gives a summary of 
the results obtained in this case by both 
methods. 


lst Method. 2nd Method. 
Re- Re- 

marks. marks. 
Num- Mar- Num- Mar- 
ber. gin. ber. — gin. 


Primary line 
6300 


switches ....6300 
Secondary line 
switches ....1260 1260 
600 
Local second 

selectors .... 360 360 
Outgoing sec. 

iL. & to B... We 

t 130 
Outgoing sec. 

L. &: to C... 300 300 
Repeaters to C. 200 
Repeaters to D. 4 48 

sel. ‘ cat 145 
Incoming 

sel. : ja 185 
Incoming 
Third selectors. 

Non-rotary con- 
_nectors 
Combinations 
Rotary con- 

nectors 
Toll rotary 

connectors .. 30 
cated, there is no allowance above that 
provided in the group variation or prob- 
ability table. The results arrived at by 
the first method as shown in the table 


First selectors. 600 
200 

Repeaters to B. 130 
Incoming 

sel. é cea 50 

connectors 

For the items where no margain is indi- 
would save an initial investment of ap 
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proximately $4,000, at the same time pro- 
viding an allowance for emergencies by 
the use of overlapping multiples. 

While the preceding example did not 
cover the calculations for toll switches 
and special services to desks, it is felt 
that the general principles here described 
can be applied in computing such details 
of this or any other network. 

The author desires to acknowledge the 
assistance rendered by H. E. Clapham, 
technical editor of “Automatic Tele- 
phones,” in the preparation of this paper. 
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changes.” 


Problems.” 


Commissions, Courts and Councils 


Discussions and Rulings of State Bodies Having Supervision Over Telephone 
Companies—Decisions of Courts in Matters of Interest to Public Utilities 
and Actions of City Councils Relative to Franchise, Rates and Service. 


Federal Judge Restrains City from 
Enforcing Confiscatory Rates. 
A temporary injunction recently grant- 

cd the Dallas Telephone Co., Dallas, 

Texas, by Judge Jas. C. Wilson of the 

United States District Court for North- 

ern Texas, gave the telephone company 

the right to put into effect the first of 

December a new schedule of rates. The 

new rate for single line business service 

will be $10 per month and $4 per month 
for the same class of service for resi- 
dence. 

At the same time the new rates went 
into effect, the company instituted a new 
service for the city of Dallas. This was 
a two-party line service for $3.50 per 
month for residences and $8.50 per month 
for two-party line business service. Un- 
limited service will be given over each. 

The telephone company applied for an 
increase in rates in the city of Dallas 
sometime prior to October 1, 1920, at 
which time the rates granted in 1918, 
when the two plants were consolidated, 
expired. The company was bound by the 
consolidation ordinance to furnish service 
it the old rates until October 1, 1920. In 
the controversy that followed, the city 
virtually agreed to grant the company 
authority to charge $7.50 for business tele- 
phones and $3 per month for residence 
telephones. The company contended that 
ii could not continue to operate on the 
rates offered as a compromise by the 
city 

The text of the opinion of Judge Wil- 
son is as follows: 

“The citv of Dallas will be enjoined 
from interfering with the charging and 
collection by the company of its proposed 
rates; the basic rates being $10 for busi- 


ness and $4 for the residence telephones. 

The court is not deciding that this is 
a fair or reasonable rate; that is not the 
purpose of this hearing, nor can it be the 
purpose of a final hearing. This court 
has no such power. It can only decide 
that rates and charges below a certain 
level will be unfair and confiscatory and 
prohibited under the franchise and the 
constitution. 

The court is only deciding here that the 
present rate of $5 and $2 is confiscatory; 
that irreparable lass and injury will re- 
sult to the company if continued, and that 
the city of Dallas has refused, or failea, 
to comply with its obligation in the fran- 
chise, namely, to determine forthwith af- 
ter October 1, 1920, the rates which the 
company may thereafter charge, and that, 
therefore, the company has the right dur- 
ing the time the city takes to consider 
this rate question, to put into effect and 
collect from its patrons its proposed rates 
and to deal with its patrons independent 
of the city’s rate-making power, the same 
as any business concern not government- 
controlled, deals with its customers. 

However, since the company, even in 
the present emergency under the fran- 
chise, is limited to a rate that will produce 
a reasonable return upon a fair valuation 
of its property and can not lawfully go 
higher, and since the court is not passing 
upon the reasonableness of the proposed 
rate in this respect; a bond will be re- 
suired of the company for the protection 
of the city and each of the company’s 
subscribers. 

The condition of the bond will be that, 
in the event it is finally determined as a 
result of this proceeding that a lower 
rate than $10 and $4 would be reasonable, 


the company pay back to the city and to 
each of its subscribers the pro rata share 
of any such difference. The amount oi 
the bord will be determined by 
ing the difference 
tween the revenues produced by 
the $10 and $4 rate proposed by the com- 
pany and the $7.50 and $3 rate which 
was in effect stated by the city in its let 
ter of September 23, to be a 
reasonable rate. 

This court would have it distinctly un- 
derstood by the parties that it is not the 
power or purpose of the court in grani 
ing this injunction to restrain or in ar; 
way limit the city of Dallas in the exer 


estimal 


for one year be 


gross 


fair and 


cise of its legislative power delegated to 
it by the state to regulate telephone rates. 
If it is now engaged, as contended, in 
the legislative process of making or reg 
ulating telephone that may be 
charged by the company, it may procee’l 
with such rate regulation and regulate or 
fix such rates, the same after as before 
this injunction.” 


rates 





Rates Increased in Vicinity of 
Cerro Gordo and LaPlace, IIl. 
The Illinois Public Utilities Commis- 

sion, in a ruling handed down recently, 

authorized the Cerro Gordo 

Co. to increase its rates for telephone 

service in Cerro Gordo, LaPlace, and vi- 

cinity. If, upon further investigation by 

the commission, the new rates are found 
to be excessive, the company is to make 
refund of any such excess, plus interest 
at 6 per cent per annum. The old and 
new annual rates at the two exchanges 
are: 

Cerro Gordo. 


Individual, business 
Two-party, business 


Telephone 


Old. New. 
$33 
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Individual, residence .......... 18 24 
Two-party line, residence...-... 15 << 
Four-party, residence.......... 21 
Rural party, residence.......... 21 24 
Four-party rural, business...... ¥ 33 

La Place. 

Individual, business ........... 21 30 
Two-party, business ......-.... es 27 
Individual, residence .......... 18 21 
Two-party, residence .......... 15 a 
Four-party, residence ......... 18 
Rural party, residence .......-- 21 24 


Four-party rural, business...... = 30 

A discount of 25 cents per month ap- 
plies to the rates for business and rural 
telephones, exclusive of extension tele- 
phones, if payment is made monthly at 
the office of the company on or before 
the 15th day of the current month. 

Where service of a subscriber is dis- 
continued for one month or more and 
the telephone number is retained during 
absence on vacation, one-half the regular 
rental shall be charged during such per- 
iod, provided written notice is given to 
the company in advance of the temporary 
discontinuance of service. 


Minimum Present Value of Chi- 
cago Company’s Properties. 
Minimum present value at the Chicago 
Telephone Co.’s properties in [llinois, 
constituting approximately 98,per cent of 
its properties, as submitted to the Illinois 
Public Utilities commission are as _fol- 
lows: Land, $1,665,109; buildings, $13,- 
297,960: plant, $64,477,865; general equip- 
ment, $1,722,703; construction, $474,318, 
working capital, $2,000,000; preliminary, 
engineering and administrative costs and 
interest during construction, $15,479,376; 
going value $15,362,000. Total minimum 

present value, $177,779,931. 
Kansas Industrial Court Sets Wage 
Scale for Telephone Co. 

The Kansas Court of Industrial Re- 
lations has granted wage increases to op- 
erators and linemen employed by the 
Crawford Telephone Co., of Girard, 
Kans. The order affects the company’s 
employes at Girard, Arma and Cherokee. 

The new wage scale is for a minimum 
of $8 a week for operators, with $10 
scale after the first month, $12.50 after 
six months and $15 a week after the first 
year of service. Linemen are to receive 
a minimum of $14 a week during the 
first three months, $16 a week during the 
second three months period, $18 a week 
during the second six months period and 
$24 a week after the first year. 


Charged Same Rate for Individual 
and Party Line Service. 

The Minnesota Railroad & Warehouse 
Commission issued an order on Novem- 
ber 26, granting permission to the Can- 
non. Falls* Telephone Co. to increase its 
local and rural telephone rates and to 
establish service connection and miscel- 
laneous charges at Cannon Falls. Ef- 


fective December 1, the monthly rates 
are as follows: 
Individual line usiness............ 2.75 


Two-party line business..........-- 2.25 
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Individual line residence............ 1.75 
Four-party line residence........... 1.25 
ee re 1.50 
Rural multi-party, business (ex- 
RE OE eee ee ee 3.25 
Business and_ residence’ extension 
PEE Dvtectsg te eas Ges edebantas 0) 
Extension bells (net)............... 25 
Individual line residence, outside ex- 
change area, individual line rate, plus 


25 cents additional for each quarter mile 
or fraction thereof. 

Temporary disconnections at one-half 
the regular rate for any class of service. 

A discount of 25 cents per month will 
be allowed on all local gross rates, if 
paid on or before the 20th of the month 
in which the service is rendered. 

Rural rates are payable quarterly, with 
discounts of 75 cents, 50 cents, and 25 
cents, if paid on or before the 20th ot 
the first, second or third month of the 
quarter. 

Here are the 
charges allowed: 


service connection 


SERVICE CONNECTION CHARGES. 
Business Residence 
Stations Stations Extensions 


Instrument not 

im piace. .... $2.00 $1.50 $1.00 
Instrument in 

ae 1.50 1.00 No charge 


Charges for moves and changes in di- 
rectory listings are the same as _ those 
allowed other Minnesota companies with 
like connection charges. 

The Cannon Falls Telephone Co. is 
a co-partnership, organized in 1900, and 
now serves approximately 317 town and 


447 rural stations. It also operates toll 
lines between Cannon Falls and North- 
field. The town subscribers are served 


by metallic circuits and a majority of 
the rural subscribers on grounded cir- 
cuits. On account of electric current in- 
terference, it was necessary to make a 
number of the rural lines metallic. 

In the past, the company furnished 
service at discriminatory rates, in that the 
same rate was charged for individual 
and party line service. The new rates 
eliminate this discrimination. 


Minnesota Company Increases 
Rates for Telephone Service. 
The Minnesota Railroad & Warehouse 
Commission issued an order on November 
23, authorizing the Alvarado Telephone 
Co., of Alvarado, to increase its rates. 
The old rates and the rates authorized 

compare as follows: 
Per month. 


Old. New. 

Individual line business ..... $1.25 $2.25 
Individual line residence 1.00 = 1.50 
Rural multi-party ........... 1.00 
Rural multi-party, metallic 

ee ela eerie 1.75 
Rural multi-party, grounded 

CL GSS Caen a tre er Ee 1.50 
Rural switching charges (net) .25 Bh 


All rates to be billed gross 
where quoted net. 
Rural switching payable yearly in ad- 


vance. 


except 


Vol. 79. No. 25 


A discount of 25 cents per month is 
allowed on all local gross rates if pai 
on or before the 15th day of the mont! 
in which the service is rendered. 

Rural rates are payable quarterly, with 
discounts of 75 cents, 50 cents, and 25 
cents, if paid on or before the 15th da; 
of the first, second or third months of 
the quarter in which the service is ren- 
dered. 

In its application the company asked for 
a rate of 50 cents for switching service. 
The commission denied this charge and 
authorized a rate of 35 cents per month, 
pending an investigation by the commis- 
sion as to the actual cost of rendering 
such service. 

The Alvarado Telephone Co., a cor- 
poration, operates approximately 122 town 
and rural stations and performs switch- 
ing service for 39 rural connecting line 
stations. 
Increased Rates and Depreciation 

Reserve for Nebraska Company. 

Increased telephone rates for the Ar 
cadia Electric Light & Telephone Co., of 
Arcadia, were allowed by the Nebraska 
State Railway Commission on December 
1. The new rates become effective Decem- 
ber 6 and are to remain in effect for 
period of six months, subject to further 
order at the end. of that time. The new 
monthly rates are: Business $2; 
dence $1.25 and $1.15: farm $1.25; and 
switching $5 per year. 

J. L. White, owner of the company, 
was ordered to set aside $200 per month 
to provide for a depreciation reserve. In 
its opinion the commission says that the 
accounts of the telephone and electric 
light plants have not been properly segre- 
gated from one another, and directs that 
this be done in the future. 





resi- 


New Rates Filed by Delhi (N. Y.) 
Telephone Co. 

Under a tariff filed 
the New York Public Service Commis 
sion, the Delhi Telephone Co., 
Delhi and six towns in Delaware coun- 
ty, will establish the following annual 
rates for telephone service on and after 
January 1: 


December 6 wit' 


serving 


Individual line business............... $48 
Individual line residence............. ah 
Four-party line business............ ~- 3b 
Four-party line residence............. 2 
Rural line business, metallic circuit.... 35 
Rural line business, grounded circuit.. 21 
Rural line residence, metallic circuit... 2! 
Rural line residence, grounded circuit. °! 
Extension stations, business.......... 12 
Extension stations, residence........ iD 
Two-party line service is discontinue 
under the new tariff and a four-party li 


business service established. 





Coloma (Wis.) Telephone Co. I'- 
creases Switching Charge. 

In an order issued December 2, t':¢ 

Wisconsin Railroad Commission auth: *- 

ized the Coloma Telephone Co. to in- 
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crease its rates, effective January 1, 1921, 
from its old rates of $13 per annum, if 
paid a advance, or $1.25 per 
month, if paid by the month, to $15 per 
year if paid in advance during the first 
quarter, $16 per year if paid within the 
second quarter, $17 per year if paid with- 
in the third quarter, and $18 per year 
if paid within the fourth quarter, or $1.40 
per month if paid by the month. 

The company was organized about 1906 
and has since that time been rendering 
service to the public in and around the 
southwestern part of Waushara county. 
One exchange is located in the village 
of Coloma, to which are attached 292 
subscribers according to the company’s 
1919 report. A small exchange is main- 
tained at Richford which serves 61 sub- 
scribers. The two exchanges afford serv- 
353 subscribers. The sub- 
these two exchanges have 
with other and 
without any toll charges the 
subscribers of the Westfield Telephone 
Co. and the Marquette & Adams County 
Telephone Co. All the subscribers’ cir- 
grounded and about 10 or 11 
lines have more than 12 subscribers per 
circuit. 


year in 


ice to about 
scribers of 
unlimited 
also reach 


service each 


cuits are 


’ 


Wisconsin Company Al- 
lowed Higher Rates. 

On November 22, the Wisconsin Rail- 
road Commission authorized the Pacific 
& Wyocena Telephone Co. to increase its 
annual rates for service effective Decem- 
ber 1, 1920, as follows: 


Small 


Old. New. 

Per Year. 

Single party line in Wyocena.$12 $14 
Party line service 1¢ 12 
The 


company 


order further provides that the 
shall maintain all instruments 
and rural lines and that the maintenance 
costs shall be paid for directly by the 
company. 

The company furnishes service to ap- 
proximately 160 subscribers in the village 
of Wyocena and the surrounding rural 
territory. The physical property consists 
chiefly of a 100-drop magneto switchboard 
with 34 local grounded circuits and 11 
rural grounded circuits, consisting of 119 
miles of wire and 60 miles of pole line. 
The book value of the property and plant 
was reported at $4,350.90. 


Increases 


Company 
Rates in Marquette County. 

Authority was granted the Oxford & 

New Haven Telephone Co. on November 


Wisconsin 


30, by the Wisconsin Railroad Commis- 
sion to’ increase its rates for service 
rendered on and after January 1, 1921, 
from its old rate of $10 per year to $12 
‘per telephone per vear, applicable to 
stockholders and non-stockholders alike. 

The company operates a telephone sys- 
tem in the territory surrounding En- 


deavor in Marquette county. Ht owns 
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only the wire plant and substation equip- 
ment and secures switching service from 
the Marquette County Telephone Co. for 
its 67 subscribers. The value of the 
company’s property and plant is approxi- 
mately $2,400. 


Summary of Commission Rulings 
and Schedule of Hearings. 
ARKANSAS. 

December 13: Hearing at Little Rock 
on application of the Southwestern Bell 
Telephone Co. for authority to increase 
rates in Fort Smith postponed from De- 

cember 1 to this date. 
FLoripDA. 

December 8: Hearing at Dunnellon on 
application of the East Florida Telephone 
Co. for authority to increase rates ir. 
Dunnelon. 

ILLINOIS. 

November 22: Order issued perman- 
ently vacating and setting aside suspen- 
sion and resuspension orders covering 
rates for telephone service by the Farina 
Mutual Telephone Co., of Farina, and 
permitting the company to increase rates 
December 1, 1920, also requiring the com- 
pany to set aside $19 monthly to provide 
for a depreciation reserve. No. 10331. 

November 22: Order issued perman- 
ently setting aside suspension and re- 
suspension orders covering the rates for 
telephone service by the Chesterfield Tele- 
phone Co. in Medora, and permitting the 
company to increase rates December 1. 
The installation and move charges asked 
for in the application are suspended, pend- 
ing further order. The company was 
also required to set aside $78.17 monthly 
to provide for a depreciation reserve. 
No. 9941. 

November 22: Order issued suspending 
until March 30, 1921, proposed advance in 
rates for telephone service by the DePue 
Telephone Co., of DePue. No. 11095. 

November 22: Order issued suspending 
until April 10, 1921, proposed advance in 
rates for telephone service by the Dan- 
—, Telephone Co., of Danvers. No. 
11110. 

November 22: Order issued suspend- 
ing until March 28 proposed advance in 
rates for telephone service by the Buck- 
ley Telephone Co., of Buckley. No. 11091. 

November 22: Order issued resuspend- 
ing until May 22, 1921, proposed advance 
in rates for the Citizens Telephone Co. 
for telephone service in Lawrenceville, 
Sumner, Bridgeport, and St. Francisville. 
No. 10738 

November 22: Order issued authoriz- 
ing the Rosiclare Telephone Co. to pur- 
chase certain telephone property owned 
by T. H. Johnson, of Rosiclare; requiring 
Mr. Johnson to turn over all books of 
accounts, and to make report of opera- 
tions, etc.; also requiring that no local or 
toll rates shall be changed without ap- 
proval by the commission. The company 
was granted a certificate of convenience 
and necessity, permittine it to operate a 
telephone system in Rosiclare and was 
authorized to issue $1,500 capital stock, 
the proceeds of which are to be applied 
to the purchase of the property. No. 10791. 

November 22: Order issued authoriz- 
ing the National Telephone & Electric 
Co. to purchase telephone property owned 
hv the Wavnesville Farmers Telephone 
Co., of Waynesville, for $1,700, said 
transfer to he effected within 20 days. 
The order dirécts the Waynesville com- 
pany to turn over all books of accounts 
and make report of telephone operations : 
also directs that rates shall be identical 
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in annual amounts and classification to 
the rates now in effect. No. 10972. 

November 22: Orders issued vacating 
and setting aside suspension orders af- 
fecting rates for telephone service by th« 
Virden Home Telephone Co., of Virden, 
and the Tamaroa Telephone Co., of Tam- 
aroa, and permitting the new rates to be- 
come effective December 1. The Virden 
Home company was ordered to set aside 
$340 monthly and the Tamaroa company 
$19 monthly to provide for depreciation 
reserve. Nos. 10715 and 10533. 

November 22: Order issued perman- 
ently vacating and setting aside suspen- 
sion order affecting rate schedule IPUC 2, 
covering telephone service by the Spar- 
land Telephone Co. in Sparland, and per- 
mitting the proposed schedule to become 
effective December 1; also requiring the 
company to set aside $73.50 monthly to 
provide for a depreciation reserve. 

November 22: Provisional order issued 
permanently vacating and setting aside 
suspension and resuspension orders af- 
fecting rates for telephone service by the 
Central Union Telephone Co. in Cen- 
tralia, Central City, and Womac, and 
permitting the company to establish. new 
rates December 1. If, upon further in- 
vestigation, the new rates are found to 
be excessive, the company is to make re- 
fund of any such excess. No. 10423. 

November 22: Order issued permanent- 
ly vacating and setting aside suspension 
order affecting rates for telephone serv- 
ice by the Sullivan Home Telephone Co. 
in Sullivan, and permitting the company 
to increase rates December 1; also requir- 
ing the company to set aside $310 monthly 
to provide for a reserve against deprecia- 
tion. No. 10963. 

November 22: Dismissal order issued 
dismissing without prejudice citation 
order approved October 18, 1920, in re 
failure of the Troy Telephone Co. to file 
schedule of rates and charges for tele- 
phone service as authorized in case No. 
9579, April 6, 1920, it being found that 
the schedules have been filed as per order. 

November 22: Order issued dismissing 
without prejudice citation order approved 
October 18, 1920, in re failure of the 
Home Telephone Co. to file schedule of 
rates and charges for telephone service 
as authorized April 6, 1920, it being found 
that said schedule had been filed. 

November 22: Provisional order issued 
permanently vacating and setting aside 
suspension order affecting rates for tele- 
phone service by the Pittsfield Telephone 
Exchange in Pittsfield, and permitting th: 
company to increase rates December | 
If, upon further investigation, the new 
rates are found to be excessive, the com- 
pany is to make refund of any such 
amount. No. 10788. 

November 22: Order issued authorizing 
the Scott County Teleplione Co. to pur- 
chase telephone property owned by the 
Bluffs & Winchester Telephone Co. for 
$3,000, and requiring the Bluffs & Win- 
chester company to turn over all books of 
accounts, etc., also directing that rates 
charged shall be the same as the rates now 
in effect in Winchester and vicinity. 

November 22: Provisional order issucd 
permanently suspending and cancelling 
rate schedule IPUC 2 covering telenho: 
service in Quincy by the Central Union 
Telephone Co., and permitting the com- 
panv to place in effect IPUC 3 on I 
cember 1. If, upon further investigaticn, 
the new rates are found to be excessive. 
the company is to make refund of any 
such excess. No. 10452. 

November 22: Order issued vacating 
and setting aside suspension and _ resits- 
pension orders covering rates for te'e- 
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treats PAGE & HILt Co. 
feutt's Ateg || || ° 
PAGE, HILLC? | Guarantee of Peurtration 
(GUARANTEED | 
e-Halfinch | The undersigned guarantees that every pole which bears the above 
h d on our order No Car No. 
PENT paTION | brand, shippe d N 
— ——— initials has been 4" egnated with the 
preservative to a depth of Pendle. ch in every rtion of the pole 
in that area between the plane meses ed as the he ipne of treatment to Ds 
a plane one and one-half feet below the standard ground line, unl he sapwood is less than one-half y 
inch in thickness, in which case the impregnation is to th ull powd of the sapwood. Y 
it is further guaranteed that the Butt-Treating pr " refunded on ome pole which when tested UY. 
in accordance with the specifications for Butt-Treati ing .* woke of on P&H Guaranteed Penetration O 
Process, does not show the penetration as herein specified. Y) 
This guarantee is effective provided only the attached coupon is signed and returned to Page & O 
Hill Co., at Minneapolis, Minn., within five days from the date shipment arrives at destination and Cp, 
that any claim for refund under this “guarantee is filed with Page & Hill Co., at Minneapolis, Minn., 
within thirty days thereafter 
PAGE & HILL CO 
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Ou > rance set | 
solute Satisfaction 


OLE manufacturers and pole 
users have been striving for 
years to bring about the perfection 
of a uniform depth of penetration 
of the preservative in Butt-Treat- 
ment of poles. In the P & H 
Guaranteed Penetration Process is 
the practical realization of this ideal. 
What this means in the pole in- 
dustry is understood by every pole 
buyer. It is the solution of your 
pole problems, assurance of longer 
life for your poles, and a vital 
factor in the reducing of your 
maintenance costs, 


The P& H Guaranteed Penetration 
Process guarantees absolute satis- 


faction to the pole buyer. The en- 
tire burden of responsibility for 
100 per cent perfect performance 
rests fully upon the manufacturer. 


A written guarantee is given with 
every shipment of poles Butt- 
Treated under this process which 
gives the buyer full protection, and 
absolutely guarantees a one-half 
inch uniform penetration of the 
preservative throughout the treated 
portion of the ground line area. 


The initial cost of this process is 
but little more than that of the 
old method, but in the long run is 
far cheaper. It cuts pole mainten- 
ance cost to an absolute minimum. 


No other Butt-Treating process guarantees a penetration result. Safe-guard 
your interests by demanding the P & H Guaranteed Penetration Process. 


Full particulars on request 
PAGE & HILL CO. 


Minneapolis, Minn. 
BRANCH OFFICES: 


Times Bidg., NEW YORK, N. Y. 


717 Bryant Bldg., KANSAS CITY, MO. 


19 So, LaSalle, CHICAGO, ILL, 


Process. 


YY 

Mitty YY 

MUL YY YY ve 

This disc countersunk on the butt-end of every pole Butt-Treated by the P & H Guar- 
anteed Penetration Process is your assurance of one-half inch penetration. 


Originators of the P & H Guaranteed Penetration 
Producers, manufacturers, and foremost 


Lily Yy in the Butt-Treatment of Cedar Poles. YW GUARANTEED 
QZ 
Lilley TF One ait inch ¢ 


1111 Carter Bidg., HOUSTON, TEXAS 
311 Sumpter Bldg., DALLAS, TEXAS 
1416 Starks Bldg., LOUISVILLE, KY. 
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phone service by the Central Union Tele- 
phone Co. in Gilman and Onarga, and 
permitting the new rates to become effec- 
tive December 1, 1920; also requiring the 
company to set aside $95 monthly to_pro- 
vide for a depreciation reserve at Gilman 


and $108 for the Onarga exchange. No. 
10428, 
November 22: Provisional order issued 


vacating and setting aside order of Octo- 
ber 19, 1920, suspending schedules of 
rates filed September 30, 1920, by the 
Murphysboro Telephone Co., except as to 
schedule affecting Metropolis, Brookport, 
Joppa, Samoth, Anna, and Jonesboro, and 
directing that the proposed increased rates 
in these cities be held in abeyance, pend- 


ing further order. The company was au- 
thorized to place in effect December 1 
revised schedules of rates IPUC 1 for 
Harrisburg, Eldorado, Galtia, Stonefort, 
Carrier Mills, Vienna, Grand Chain, Bel- 
knap, Cypress, Ozark, and New Burn- 
sides; I[PUC 2 for Murphysboro, Carbon- 
dale, Ava, Campbell, Hill, DuQuoin, 
Willisville, Benton, West Frankfort, 
Christopher, Royalton, Sesser, Thompson- 


Cobden, Marion, Herrin, Johnston 
City, Carterville, Creal Springs, Pittsburg, 
and McLeansboro; and IPUC 3 for 
Ewing. All terms and conditions of order 
approved June 16, 1920, except those 
which this order modifies, are to be con- 
tinued in full force and effect. If, upon 
further investigation, the new rates are 
found to be excessive, the company is 
to make refund of any such excess. No. 
9812. 

November 28: Order issued authoriz- 
ing the Mississippi Valley Telephone Co. 
to purchase from the Independent Tele- 


ville, 


graph & Telephone Co. all property lo- 
cated in Nauvoo, except cash on hand 


and accounts receivable, for $30,000, to 
be paid by assumption by the Mississippi 
Valley company of $13,500 of first mort- 
gage bonds of the Independent Telegraph 
& Telephone Co., now outstanding, and 
issuance of $11,000 first mortgage bonds 
and $5.500 par value of notes of the 
Mississippi Valley company, $1,000 par 
value of said notes to be due one, two, 
and three years respectively after date, 
and $2,500 par value of said notes to be 
due four vears after date, bearing 7 per 
cent interest. The Mississippi Valley 
Telephone Co. was granted a certificate 
of convenience and necessity covering the 
operation of a telephone system and au- 
thorized to issue $11,000 par value first 


mortgage 6 per cent bonds and $4,500 
promissory notes. No. 11115. 
November 23: Order issued authoriz- 


ing the Baker Telephone System to con- 
tinue in effect rate schedule IPUC 2 
covering telephone service in Atlanta, 
Armington, and McLean; also directing 
the company to set aside $373 monthly to 
provide for a depreciation reserve. No. 
10330, 

November 23: Orders issued perman- 
ently vacating and setting aside suspen- 
sion orders affecting rates for telephone 
service by the Albion Telephone Co., of 
Albion, and the Home Telephone Co., of 
Cairo, Mounds and Mounds Citv, and 
permitting the new schedules to become 
effective December 1. The Albion com- 
pany was directed to set aside $55 month- 
ly and the Home Telephone Co. $742 
monthly to provide for depreciation re- 
serves. Nos. 10732 and 10792. 

November 23: Order issued suspend- 
ing until April 16, 1921, proposed advance 
in rates for telephone service by the 
Byron Telephone Co., of Byron and Still- 
man Valley. No. 11117. 

November 23: Order issued suspending 
until April 18. 1921, pronosed advance in 
rates for telephone service by the Minier 
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Mutual Telephone Co., of Minier, Mack- 
inaw, and Stanford. 

November 23: Order issued approving 
agreement dated November 17, 1920, be- 
tween the Piatt County Telephone Co. 
and the Central Union Telephone Co. 
covering joint use of eight 35-foot poles 
and one 40-foot pole in Bement. No. 
E-1293. 

November 23: Order issued suspend- 
ing until April &, 1921, proposed advance 
in rates for telephone service by the Chi- 


cago Telephone Co. in Chicago. Nos. 8672 
and 9291. 
November 23: Orders issued perma- 


nently vacating and setting aside suspen- 
sion orders affecting rates for telephone 
service by the Boone County Co-operative 
Telephone Co., of Caledonia, and the 
Stronghurst Telephone Co., of Strong- 
hurst, and authorizing the companies to 
establish the proposed increased rates De- 
cember 1; also directing the Boone Coun 
ty company to set aside $164 monthly and 


the Stronghurst company $15] monthly 
to provide for depreciation reserves. Nos. 
LO785 and 10915. 

November 23: Order issued perma- 


nently vacating and setting aside suspen- 
sion order affecting rates for telephone 
service by the Vernon & Shobonier Tele- 
phone Co. in Shobonier, and permitting 
the proposed increased rates to become 
effective December 1. No. 10806. 
November 29: Order issued resuspend- 


ing until June 2, 1921, proposed advance 
in rates for the Foosland Telephone Co. 
in Foosland. No. 10786. 

November 29: Orders issued perma- 


nently vacating and setting aside suspen- 
sion orders affecting rates for telephone 
service by the Atwood Mutual Telephone 
Co., of Atwood and Hammond, and the 
Tri-County Mutual Telephone Co., of 
Creston, and permitting the proposed in- 
creased rates to become effective Decem- 
ber 1; also directing the Atwood Mutual 
company to set aside $340 monthly to. 


provide for a depreciation reserve. No. 
10758 and No. 10787. 
November 29: Order issued perma- 


nently vacating and setting aside suspen- 
sion order affecting rates for telephone 
service by the Pike County Telephone Co. 
in Barry and vicinity and permitting the 
proposed schedule to become effective De- 
cember 1. If, upon further investigation, 
the new rates are found to be excessive, 
the company is to make refund of anv 
such excess. The company was directed 
to complete the rehabilitating of its prop- 
erty within 30 days, so far as improve- 
ments may effect service and improve 
operating conditions. No. 11105. 

December 15: Hearing at Springtield 
before Commissioner .Dempcy on applica- 
tion of Monmouth Telephone Co. for an 
order authorizing the issue of $35,000 of 
capital stock of the company. 

December 17: Hearing at Springfield 


before Commissioner Dempcy in the 
matter of proposed increased rates of 
Ashland Telephone Co. for telenhone 


service in Ashland, stated in rate schedule 
IPUC 8 of company. 
. INDIANA. 

December: Citizens’ Telephone Co.. of 
Decatur, filed a petition asking permission 
to purchase the Monroe Telephone Co.’s 
system. The petition states that the De- 
catur company seeks to consummate the 
deal by the first of January, 1921. Should 
the petition be granted, the Decatur com- 
pany would control the exchanges at 
Berne, Linn Grove, Monroe and Decatur. 
Over 40 miles of lines, stretching from 
Geneva to Fort Wavne, will be under the 
supervision of the Decatur company, and 
slightly in excess of 2,600 patrons jn the 
county will be served. 
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December 6; Petition of Galveston Tek 
phone Co. for permission to install an 
operate a system in Galveston, denied 
Logansport Home Telephone Co. ordere: 
to improve its service in that town an 
vicinity. 

December 21: 
application of Commercial 
for increased rates. 

KANSAS. 

Novemper 30: The court granted in 
creases in wages to employes of the Craw 
ford Telephone Co., of Girard, Arma, an 
Cherokee. 

November 30: Application filed by th: 
Southwestern Bell Telephone Co. for au 
thority to increase rates for telephon 
service in Baldwin, Meade, and Fowler. 

MICHIGAN. 

November 29: The commission ha 
completed the inventory of the property 
of the Michigan State Telephone Co. it 
has been making for the purpose of a 
appraisal on which to base rates. 

December 6: Hearing at Lansing i 


Hearing at Warsaw o1 
Telephone C 


the case of the Valley Home Telephon 
Co. and the Michigan State Telephon 
Co. relative to a physical connection oi 
their lines. 


MINNESOTA. 

November 27: Order issued denying 
the application of the Becker-Mahnomen 
Telephone Co. for permission to increas: 
its rates from $2.75 to $3.50 for inde 
pendent telephone service in Detroit. 

December 11: Finlayson Co-operativ: 
Telephone Association, of — Finlayson, 
given authority to place into effect charges 
for service connection, change of name, 
moving from one location to another, and 


other miscellaneous charges, effective 
January 1, 1921. 
December 15: Hearing at St. Paul on 


application of Northwestern Telephone 
Exchange Co. for increased rates. 

December 16: Hearing at St. Paul on 
application of Tri-State Telephone & 
Telegraph Co. for increased rates. 

MiIssourt. 

November 16: Schedule of Albany 
Telephone Co. filed for effectiveness May 
1, 1920, rejected by commission, but com 
pany allowed to file another one effectiv: 
upon one day’s notice containing a chars: 
of 25 cents for desk set. A toll charge o! 
5 cents is allowed for three-minute talks 
from Albany to certain towns and a 1\- 
cent-per-message charge from Albany to 
certain other towns. The company at thie 
other end of the line is not required to 
make the same rate over the same line. 

November 27: Schedule of toll rates 
charged by Salisbury Home Telephone 
Co. and Chariton County Telephone © 
between Salisbury, Keytesville and other 
points ordered continued for a period 
13 months from December 1. 

MontTANA., 

November 29: Application filed bv the 
Mountain States Telegraph & Telephone 
Co. for authority to increase its rates for 
business telephones $1 a month in Belt. 

NEBRASKA. 

November 29: Application filed by the 
Union Telephone Co., of Bloomfield, for 
authority to increase rates 25 cents pert 
subscriber. The company claims that ‘ts 
revenues have not been sufficient to pro 
vide for depreciation. 

November 30: The commission aut! 
ized the Plainview Telephone Excha: 
of Plainview, to place in effect the foll 
ing schedule of monthly rates: Business 
$2.25: residence, $1.40; farm, $1.60; 
switching, 50 cents. 

Novemher 30: Application filed by 
Lincoln Telephone & Telegranh Co. °F 
authoritv to increase rates in 13 cities 
towns of southeastern Nebraska and 

permission to continue in effect its pres 
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Here are Useful 
Tools for Electricians 
and Linemen 


We can meet requirements with 
immediate shipments of these tools. 


ELECTRICIANS’ KNIFE—A handy combination for the electrician, combining 
an emergency screw driver, a knife blade for cutting or stripping wire; locked 
so that it cannot close during use. The commendable features are a well- 
tempered blade, a strong joint, a solid well-proportioned hand-fitting handle 
and a lock to keep the blade securely open, yet promptly releasable when it is 
desired to close the blades. Screw driver blade is locked when open; to unlock, 
press down on large blade. 


ELECTRICIANS’ SCISSORS—Designed for the electrician and mechanic. Will 
stand continued hard service. Made of high-grade steel properly tempered. 
Has a screw hinge, allowing adjustment. Nickel plated finish. 


ELECTRICIANS’ TWEEZERS—Electricians’ wire tweezers are used quite ex- 
tensively in the electrical field in picking up small objects, and “fishing” for 
small wires, and they are found useful in a number of other ways. Furnished 
in either “V-pointed” or “rounded point” style. 


Mathias Klein & Sons, 3200 Belmont Ave., Chicago 
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No Mussy Pots 
of Acid or Paste 


Could anything be simpler? For real economy use 
solder in hollow wire form filled with acid flux that 
flows out on the job as solder is melted. A perfect bond 
in one-third the time is the result. Next time buy 


Kester 
Acid-Core 
Wire Solder 


in one pound coils in cartons and on one, five and ten 
pound spools. Most dealers carry it. If yours doesnt, 
write us direct. 


Try it without charge by mailing the coupon at the right to 


CHICAGO SOLDER CO. 


4201 Wrightwood Ave., Chicago 


Direct Factory Representatives: ij 
Louis J. Ziesel Co., 216 Market St., The Faucette-Huston Co., 
San Francisco, Cal Chattanooga, Tenn 





A Coil of This Solder and an Iron 








Gentlemen: Without charge, please send me a sampl« 
of Kester Acid Core Wire Solder. 
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Chicago Solder Co., 4201 Wrightwood Ave., Chicago, IL 
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rates, Which expire December 31 by limita- 
tion of the commission's previous order 
increasing them above the pre-war. scale. 
The company also requests an advance of 
2 cents in the switching rate charged for 
farm lines at various towns and for the 
discontinuance of free service between 
lairbury and Reynolds. 

December 6; Application of the Arcadia 
Electric Light & Telephone Co. for an 
increase in rates, granted. The financial 
condition of the company. as checked by 
the commission, indicated the necessity of 
additional revenues. 

December 6; Complaint filed by J. M. 
Shreve, of Bartlett, against Bartlett & 
Erickson Telephone Co., alleging over- 
charge on toll message. 

December 7: In the matter of the ap- 
plication of the Bertrand Telephone Co. 
for an increase in rates, it appearing to 
the commission that the revenues of the 
company for the current year are sufficient 
to pay all proper charges and a reasonable 
return on the value of the property, ap- 
plication was denied with permission to 
company, if revenues fail to give proper 
return, to file application for elimination 
of free service to adjacent towns. 

December 7: On the application of the 
Union Mutual Telephone Co., of Union, 
for permission to charge 25 cents addi- 
tional and publish gross rates, authority 
was granted on condition that rate be 
added only if payments are not made 
before the 19th of the month on current 
bills or before the second. quarter on 
quarterly accounts. 

December 7: Application of the Jack- 
son Telephone Co. for continuance of 
temporary rates granted and supplemental 
order issued, 

December 7: Complaint filed by Mrs. 
Vannoy, of Axtell, against Kearney Tele- 
phone Co., alleging refusal to furnish 
service requested. 

December 8: On_ the application of the 
Curtis Telephone Co. for permission to 
reduce switching rates from 50 cents, as 
fixed in a recent order, to 40 cents, on 
the ground that this charge puts a hard- 
ship on certain small farm lines, it was 
ordered that company be permitted to 
reduce rate 5 cents, and shall hereafter 
publish, as a part of its schedule: Switch- 
ing charges, net, 45 cents a month; gross, 
45 cents. 

December 8: Hearing at Wausa on ap- 
plication of Union Telephone Co., of 
Bloomfield and Wausa, for increase of 
rates; appearances: for company, E. M. 
Morsman, attorney, and J. E. Baggstrom, 
general manager; for the city of Bloom- 
field. W. E. Funk, attorney; for the city 
of Wausa and sundry farm lines switched 
by applicant, P. H. Peterson, attorney; 
testimory taken, submitted on record, and 
taken under advisement. 

December 8: Application of the Hamil- 


ton County Farmers’ Televhone Associa- 
tion for permission to destroy records, 
granted on condition that none be de- 


stroyed unless over six months in use. 
December 9: In the matter of the ap- 
plication of the Ravenna Telephone Co. 
for permission to increase rates it ap- 
pearing that the company has had no in- 
crease durine the war period and has 
been conducting its business at a loss for 
the last two vears, arplication was granted 
and authority to publish a new schedule 


issued 
New Jersey. 

December 10: New York Telephone Co. 
allowed increases in toll rates within the 
state approximately the same as_ those 
fixed by Postmaster General Burleson. 

December 10: Anplication of Delaware 
& Atlantic Telegraph & Telephone Co. for 
increased rates, denied. 
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New York. 

December 6: The West 
phone Co., operating in Ashford, 
ville, Machias, and Yorkshire, will in- 
crease its annual rates for residence serv- 
ice on individual and four-party lines $6 
a vear, effective January A like increase 
will be made for multi-party line business 
service and rural line service, both busi- 
ness and residence. 

December 6: The Monticello Telephone 
Co., serving Monticello and various ham 
lets in the towns of Fallsburg and Thomp 
son will increase its annual rates for 
individual line business service $6 a year, 
effective January 1, and all other classes 
of service $3 a year, except for rural line 
residence service, which will continue at 
the same rate. Extension station rates 
will also be increased $3 a year. 

December 6: Tariff filed by the Delhi 
Telephone Co., serving Delhi and six 
towns in Delaware county, increasing its 
annual rates, effective January 1. 

December 6: Tariff filed by the Farmers 
Village Telephone Co., of Groton and 
Moravia, and 12 towns in Cayuga and 
northern Tompkins county, increasing its 


Valley Tele- 
Ellicott- 


monthly rates, effective January 1, as 
follows: Individual line business, 75 
cents; two-party line business and _ resi- 


dence, four-party line residence, and rural 
business service, 50 cents; and individual 
line residence and rural line residence, 25 
cents a month. The new tariff cancels the 
present two-party line business rate and 
establishes new multi-party line rates: $3 
a month for business service and $2.25 a 
month for residence service. 

December 6: Tariff filed by the Pat- 
rons Telephone Co., of Ira, increasing its 
rates for individual, multi-party, and 
rural line service; also cancelling its two- 
party business and residence service, effec- 
tive January 1. 

December 9: Tariff filed by the Sub- 
scribers’ Telephone Co., operating in 
Woodridge and in hamlets in Fallsburgh 


and Neversink townships in Sullivan 
county, to increase its rates for telephone 
service. 


December 13: Hearing at New York 
before Chairman Hill in the case of John 
A. Connolly vs. New York Telephone 
Co. relative to rates charged in apartment 
houses and hotels in New York City. 

December 13: Hearing at New York 
on petition of New York Telephone Co. 
in respect to increasing rates, tolls and 
rentals to be charged hv it for telephone 
service in New York City. 

December 16: Hearing at Albany in the 
case of George S. Buck, as mayor of 
Buffalo. vs. New York Telephone Co., as 
to tariff of telephone charges, effective 
May 1, 1918. 

December 16: Hearing at Albany in the 
case of Walter R. Stone. as mayor of 
Syracuse, vs. New York Telephone Co.., 
as to rates effective December 1, 1919. 


Nortu Dakota. 


December 10: The Tri-County Tele- 
phone Co., operating in Petersburg, Ni- 
agara and Dahlen, given authority to 


increase local. and rural rates, effective 
January 1, 1991. 

December 10: Temporary increased 
rates, pending completion of inventory 


and establishing of reasonable rates, al- 
lowed the Ligerwood Rural Telephone 
Co. for its exchanges at Ligerwood and 
Geneseo. Service connection and move 
charges are also specified to be established. 
The company also operates an exchange 
at Veblen, S. D. 

December 10: Brinsmade Telephore 
Co., operating switchboards at Brinsmade, 
Harlow, and Baker, allowed. temporary 
rates and service connection charges, 
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pending results of evaluation of the com 
pany’s property. 

December 10: 
phone Co., of 


Brocket Farmers Tele 
Brocket, failed to file a 
schedule of increased rates before plac 
ing it into effect last January,.the officers 
claiming they had no knowledge of legal 
requirements. Ordered that rates be made 
temporary pending evaluation of property 
and that service connection and mov 
charges be established. 

December 10: Rates of Stanley Tel 
phone Co., of Stanley, temporarily in 
creased, pending evaluation of its prop 
erty by commission. Company ordered 
to establish class D accounting system 
prescribed by commission March 5, 1916 
Service connection charges are also 
specified. 

On10. 

December 1: Colebrook Telephone Co., 
of Colebrook, filed rate schedule effective 
January 1, providing a rate of $12 a year 
payable quarterly in advance. 

OREGON. 

Hearing at Portland on 
application of the Pacific Telephone & 
Telegraph Co. for authority to increas 
rates throughout the state. 

PENNSYLVANIA. 

November 30: New schedules of rates 
filed by the Juniata Valley Telephone Co., 
operating in McVeytown and _ vicinity 


December 21: 


Rates for residence telephones are to be 
increased to $18 and business telephones 
to $24. 

December 3: New schedule of rates 


filed by Valley Telephone Co., of Emlen 
ton, Venango county. 
West VIRGINIA. 

November 27: Chesapeake & Potomac 
Telephone Co. given authority to increas 
rates throughout state, averaging 20 pet 
cent, effective December 1. 

WISCONSIN. 

November 29: Hearing at Madison on 
application of the Poynette Telephon 
Co., of Poynette, for authority to increas 
rates. 

December 13: Hearings at Madison on 
applications of the Hartford-Saylesville 
Telephone Co., of Hartford, the Rubicon 
Telephone Co., of Hartford, and the 
Hartford Rural Telephone Co., for.au 
thority to increase their rates for tele 
phone service. U-2341, U-2335, U-2336. 

December 13: Hearing at Madison on 
the application of S, V. Topping, of Wis 
consin Rapids, for authority to increas 
his rates for telephone service. U-2307. 

December 13: Hearing at Oconto on 
the application of the Oconto Rural Tele 
phone Co., of Oconto, for authority to in 
crease its rates. U-2328 

December 15: Hearing at Madison on 
the application of the Junction City Rural! 
Telephone Co., of Junction City, for au 
thority to increase its rates. U-2311. 

December 15: Hearing at Madison o1 
the application of the Marion & Norther: 
Telephone Co., of Marion, for authorit) 
to increase its rates. U-2312 

December 16: Hearing at Madison « 
the application of the Princeton Tek 
phone Co., of Princeton, for authority t 
increase its rates. U-2316. 

December 16: Hearing at Madison « 
the application of the Juneau Telepho 
Co., of Juneau, for authority to increas 
rates. U-2317. 

December 17: Hearing at Madison « 
the application of the Gilman & Weste' 
Telephone Co., of Gilman, for author! 
to increase its rates for telephone servic 
U-2338. 

December 17: Hearing at Madison 
the avplication of the Jefferson \futu 
Telephone Co., of Jefferson. for authori 
to increase its rates. U-2322 
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BRACH Vacuum Arresters 


Never fail to Protect, 


The new D.S. Types repre- 
sent the latest and highest 
development in_ lightning 
protection. These arresters 
are the result of long and 
untiring efforts on the part 
of our experts. They em- 
body every feature that 
makes for better telephone 
protection. 


Bad static or lightning 
troubles generally lead 
companies to test out 
Brach Vacuum Arres- 
ters. The performance 
of these Arresters 
usually followed by the 
companies standardiz- 
ing them over their en- 
tire lines. 


The New BRACH Arresters 
are adaptable to your pres- 
ent equipment or to our 
simple, inexpensive mount- 
ing. Made in types for sin- 












gle line, double line, pole 
box groups and_ central 
stations. 


Write us today for 
full particulars. 


MANUFACTURED BY 


L. S. BRACH 
MANUFACTURING 
“ COMPANY 


NEWARK, N. J. 





The stability, soundness and 
economy of our plan of insur- 
ance is clearly demonstrated: 
by our return of approximate- 
ly $200,000 in cash to our 
policy holders as savings. 
Prompt and satisfactory 
settlement of every claim has 
proved the value and safety 
of our service. 


Our policiesinclude Fire Insurance, 
Workmens Compensation, Public 
Liability, s«&mployers Liability, 
Teams Liability, Contractors Con- 
tingent and Floater Fire Policies. 
Write for information. 


LYNTON T. BLOCK & (CO. 
Underwriters 
Operating 
Employers Indemnity Corporation 
Utilities Indemnity and Fire Exchanges 


Chamber of Commerce Saint Louis 
Buildi - . 








| Durability 
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BOSTON CABLE CLIPS 


Strength 
Simplicity 





The Boston Clip consists merely of two pieces of 
wire and a strap of substantial sheet metal—no 
rivets, pins or buttons with consequent breakage. 
Wholly attached by hand, more easily, quickly and 
firmly than any ring demanding the use of pliers. 
Holds so firmly that it can not creep, even on a 
sloping cable. 


THE CHASE-SHAWMUT CO., Newburyport, Mass. 


DISTRICT REPRESENTATIVES: 

E. M. Scribner, 549 W. Washington Street, Chicago 
Wm. 8. Brown Electric Co., 3 West 29th Street, New York 
H. BR. Squires Co., 583 Howard Street, San Francisco, Calif 
H. B. Squires Co., 552 First Avenue, So., Seattle, Wash 
Engineering Equipment Co., 112 So. 16th Street, Philadelphia 
H. C. Moran, Keystone Building, Pittsburgh, Pa. 

NORTHERN ELECTRIC COMPANY, Limtted; 


Montreai Halifax Ottawa Toronto London 
Regi 


Winnipeg 
egina Calgary Edmonton Vancouver 


Victoria 




















Established 30 Years 


66 The ae 









Conduit Rods 
Sewer Rods 
Cable Racks 
Cable Reel 
Jacks 
Bonding Plates Bonding Wire 
Guard Rails Leather Belts, Etc. 


Send for Catalogue 


T. J. COPE 


Manufacturer of 


Underground Equipment and Tools 


1620 Chancellor St., Philadelphia, Pa. 


REPRESENTATIVES 
The Electric Material Co., 589 Howard St., San Francisco, Cal. 
Chas. Farnham, 207 I. W. Hellman Bldg., Los Angeles, Cal. 
Consumers Supply Co., Regina, Sask., Canada. 





Please tell the Advertiser you saw his Advertisement in TELEPHONY. 

















From Factory and Salesroom 


Conventions: Penn., Harrisburg, January 6-7-8; Minnesota, St. Paul, January 25-26-27 





Kellogg Board Installed in New 


Exchange at New Boston, Ohio. 
In November, the Portsmouth Tele- 
Co. celebrated the birth- 
its fast-growing infant plant in 
the busy village of New Boston, Ohio. 
This life with 165 
common battery and 30 magneto stations 


phone second 


day of 


youngster started in 


and has gained 235 common battery and 
i2 magneto stations, making a total of 
400 common battery and 42 magneto sta- 
the present time. New 
are constantly coming in and the man- 
agement is 


tions at orders 


beginning to wonder if its 
present home will house it for a reason- 
able length of time. 

The board, being one that has to serve 
a mixed 
with 


class of service, is 
the 
and gives a good class of service. 
operator has put through more than 325 


equipped 


most of late Kellogg features 


One 


calls per hour at different times on this 
board. This is fast service, as a large 
part of these calls were either incoming 
or outgoing trunk and magneto calls. 
The first and second positions are du- 
plicates in the way of equipment, each hav- 
ing, in the way of cord circuits, one toll 
trunk, battery 
trunks, two pairs of toll-to-toll and toll- 


five incoming common 


to-local cord circuits and eight common 


The magneto trunks are jack and drop- 
ended; all others are plug-ended. The 
built for 1,000 lines multiple, 
but at present is equipped with only 16 


cabinet is 


common battery and 10 magneto lines, 


most of which are in use. 

In the terminal room are located the 
Cook rack, which is equipped with two 
100-line cable uprights and 210 trunk and 
No. 60 trunk 


rack; 


line protectors; and line 


relay two small power panels, on 
the small 


rectifier and associate switches, and on the 


one of which are mounted 
other all switches and fuses for distribut- 
ing the power. The 
Kellogg 6A changers with trans- 


former cabinet, are mounted on the wall 


duplicate sets of 


pole 


near the power panels. 

The battery room is at the rear of the 
terminal room and contains duplicate sets 
of Type E 5-plate Chloride Accumulators. 
The battery and generator supply for a 
150-line Kellogg P. B. X. in a nearby steel 
plant fed the 
power equipment. 


are also from exchange 
consists of 
Cutting 
out at convenient points over the plant, 
keeps the length of open wire lines down 
Most of the cable is laid 
in fiber duct and some is simply buried. 


A good cable distribution 


one 200-pair, No. 22 gauge cable. 


to a minimum. 














The Switchboard in New Boston Exchange of Portsmouth Telephone Co. 


battery cord circuits. The third position 


pis equipped with four magneto and toll- 

} to-le€al, four pay station and eight com- 
mon battery cord circuits. Switching keys 
sare cut in so that all circuits are available 
to one position. 


One 100-pair branch contains a core of 
25-pair, No. 20 gauge wités to handle the 
trunks between the Portsmouth and Scio- 
toville exchanges, New Boston being be- 


tween the two. The officers expect to 
soon add another 200-pair cable, as the 


40 


present facilities getting crowded 


The 


this exchange as 


are 
future assures rapid growth for 
neighboring plants are 
growing rapidly. 


Coffey in New Quarters—New De- 
partment Added. 

The Coffey System & Audit Co., In- 
dianapolis, Ind., moved its offices 
118 E. New York 
St. During the past. vear, its business, 


has 
to the ground floor at 














In Addition to Accounting, Coffey Will Sell 
Dry Batteries. 

the central accounting de 
increased to 


particularly 
partment, 
that the 
felt some time ago. 

Originally the central accounting d: 
partment was created for the convenienc: 
of the smaller telephone companies that 
found it impossible to secure competent 
bookkeepers in their own towns. Whil 
the Coffey System & ‘Aridit Co. is addin; 
companies in this the 
monthly, it is also taking in the larg: 
companies with from 1,000 to 8,000 sul 
scribers which not only find a saving 
about 75 per cent, but appreciate t! 
service of keeping their accounts rig 
up to the minute, and through, the C 
fey method of checking all. distributi: 
receipts, etc., find it equal to a perpen 
audit. Re 
In its new quarters, the Cofeyes: 
tem & Audit Co. branches outhitts .ot! 
lines. It is now Indiana distributor. | r 
the French. Battery & Carbon Cogisa 4 
is carrying a big stock of batteries rea \) 
for immediate shipment to all” points :1 
the state. It may be interesting to know 


such an extent 


need for larger quarters wa 


class to servi 
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OWER service the keynote to Foos Policy. 
We cooperate with telephone engineers to 
select the most suitable exchange equipment. 


Our engineers are able to discuss your require- 
ments from an experience covering a number 
of years with conditions around battery charg- 
ing plants. On account of this, definite results 
are obtainable from a Foos installation without 
any experimental risk. 








ARGUS PROTECTION MEETS 
EVERY REQUIREMENT 


The dependability of ARGUS Arresters is almost pro- 
verbial among telephone men. When you install 
these economical but sure protectors, you enjoy real 
immunity from lightning and other electric troubles 


ee a 
NU 


WT aii 


err 


+ Arrester and High Tension Protector 
\ \ \| | \\|{| f ON ea offers you adequate protection against high tension currents 

f as well as the other proven features of Argus Arresters. 
Simple, foolproof, adaptable Write for literature 


Foote, Pierson & Company, Inc. 
160 DUANE STREET, NEW YORK CITY 

















STANDARD 


Telephone Wire and Cables 


Bare ee Wire : 
Colonial Copper Clad Steel Wire 
Plain Rubber Insulated Wire 
Braided Rubber Insulated Wire 
Lead Covered and Armored Cables 


Extra 
heavy. 
No breakable 
parts. 
Easily and quickly 
installed anywhere. 

Hold firmly. 

No soil to move or remove. 


Write our nearest office for complete information. 


Standard Underground Cable Co. 


Boston Philadelphia Detroit Chicago 
New York Pittsburgh San Francisco St. Louis 





Ask the supply sales nan! 


GUND MFG. Co. 
Jay Street, La Crosse, Wis. 


** The Anchor that Anchorse”* 




















ROEBLING | j- 
TELEPHONE| | ORANGEBURG 
..~WIRE | | FIBRE CONDUIT 


John A. Roebling’s Sons Co., Trenton, N. J. THE ST AND ARDIZED CONDUIT 


TEEL COMPANY WRITE FOR PARTICULARS---BOOK H 
' ; > 
| ani RSE NO OR RE vere: | || FIBRE CONDUIT CO. 
! NEW YORK SALES OFFICE: 30 CHURCH STREET, NEW YORK CITY ORANGEBURG N,. Y. 
b J 
3 
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‘COPPER CLAD 





‘‘Copperweld’’—a copper conductor with the strength NEW YORK CHICAGO BOSTON 
of steel. Cheaper, better, stronger than copper wire SAN FRANCISCO NEW ORLEANS 
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that through the Coffey reputation for 


prompt orders for batteries 


stock 


service, 


were obtained before che was re 
ceived, 


John W. 


organization, 


Ci iffey 
depart 


Coffey, head of the 
states that the 
handled 
accounting 


new 


ment is being entirely separate 


from the department, and 


will not, in any way, interfere with the 


given patrons of the ac- 


auditing 


usual service 


counting and departments. 


Small Iowa Telephone Company 
in New Building. 

Mutual 

headquarters at 

W. H. Kent, of 


dent, has just completed and is now oc 


The Farm Telephone Co., with 


Grimes, lowa, of which 


Dallas Center, is presi 
cupying one of the most modern and up- 
to-date 
the state of 


telephone buildings of its size in 


lowa. 


The building is of fireproof construc 


tion, finished in kellastone, with a_ tile 


TELEPHONY 


roof, and contains a large operating room, 
a secretary's office, two living rooms for 
the night operator, and a shop. 


» 


The building was designed by E. R. 


Thornburg, secretary and general mana 


ger of the company. Mr. Thornburg 

vraduated from the electrical engineering 

mete of the lowa State 
1 


iNl8, and has been with the 


College in 
company six 


vears—two years as superintendent and 


four years as superintendent and secre 
lary. 


All. cable, 


and other 


terminal rack, switchboard, 
equipment were purchased from 
the Stromberg Carlson Telephone Mfg. Co 
some six vears ago. Since then the com 
purchased the 
Telephone Co., at Waukee, 
built the Waukee 


Stromberg-Carlson 


pany has 
iowa and re 
exchange, installing 
equipment. 

Mr. Thornburg states that 9% per cent 
of the 


the territery 


homes and business places within 
served by the 


telephone subscribers. 


interests of the 


company are 


Vol. 


Book Review. 


Henpricks’ COMMERCIAL REGISTER 0 
tHe Unitrep States, 29th 
lished by S. E. Hendricks’ Co., din 
New York. Price $12.50. 

\ study of the 
Hendricks’ 
that the 
high standard of this book, 


edition. Pul 


new 1921 edition o 


Commercial Register reveal 


publishers have maintained th 
retainc 
features, and have add 
of the striking fea 
tures of the book is its simple, method o 
makin 
kind 
increased b 

added las 


editior 


have 
all of its good 
some new ones. One 
and complete index, 
book of its 


further 


arrangement 


it a most easily used 
This ease of use its 
the exterior index a_ feature 


year and continued in the new 
The lists 
tries are complete 

The book is 
the “Index to 
“Trade 


“Advertisers 


relating to the various indus 
and up to date. 
divided into five sections 
Trades,” “Classified 
Names,” “Alphabetical,” 
Index.” The 


fully 


Trades,” 
and 
and 


purposc 


use of each is explained 























From 


Old Building to Modern New One at Grimes, 











Lumber Exchange 


NORTHERN-WESTERN 
CEDAR POLES 


A FULL ASSORTMENT OF SIZES 
PROMPT SHIPMENTS ASSURED 


T. M. PARTRIDGE LUMBER COMPANY 
MINNEAPOLIS 





Toledo 








CEDAR POLES 


NORTHERN or 
THE VALENTINE-CLARK COMPANY, 


WESTERN 
Plain or Butt Treated 


SPOKANE, WASH. 


Chicago Minneapoli, 








Company 


POL 


Minnesota 





P@ZE 


THE MAC GILLIS ¢ 


SHIPMENTS AS ORDERED | 
¢OtBBS CO. MILWAUKEE Wis 











THE B-R ELECTRIC COMPANY, Kansas City, Mo. 
Telephone Construction Material, Equipment and Supplies 


Distributors 
LEICH Telephones, Switchboeards and Ringing Machines 





NORTHERN CEDAR POLES WESTERN 


BUTT-TREATING 
BELL LUMBER COMPANY, 


GUARANTEED GRADES 
MINNEAPOLIS, MINN: 








